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The New Westinghouse Are Lighting 
System. 

A new low tension arc lighting system has 
just been completed in detail by the West- 
inghouse Company. The essential features 
are the transformer system and the long life 
of the carbons. A special machine has been 
designed to generate the alternating current 
for this system. It is quite like the regular 
Westinghouse alternating incandescent dy- 
namo, differing only in the construction of 
the armature. The lamps used have the 
well-known feed mechanism of this com- 
pany, differing from the ordinary lamps in 
the carbon holders, which are flat. The 
carbons are of superior quality, flat in form, 
about two inches wide and made in three 
sizes, the ee being in thickness. 
These sizes are 14, 3g and 14-inch. 

The lamp is ae in io sizes, the one 
for outdoor use burning for 44 hours with- 
out trimming, and that for interior service 
burning for 20 hours. The indoor lamp is 
completely incased in a spherical globe, 
that no sparks can get outside by 
any chance. It is also very compact in 
form, being only 33 inches in length over 
all. 

Another advantage of this system is the 
ibility to run 125 lamps on one wire, instead 
of 50 as heretofore. Such a circuit is in op- 
eration from the Stanton street station, New 
York, where the United States Illuminating 
Company have installed one of the new ma- 
chines. The lamps are strung along the 
Bowery and give an intensely brilliant light. 
In fact, 
been substituted for the clear glass, as the 
lamp was unnecessarily bright. 

The full arc, 2,000 candle-power, with 10 
amperes of current and 50 volts pressure at 
the lamp, is used. This is brought down by 
the transformers placed at each lamp from 
30 amperes on the line. Another machine 
is being put into the Brush station on Eliz- 
ibeth street. Mr. W. H. Brown, the gen- 
eral manager of the United States Illuminat- 
ing Company, says that as fast as the new 
machines can be procured they will be sub- 
stituted for the old direct current dynamos. 
~_>- 

See the Dictionary. 

Little Boy (wrestling with a lesson on 
clectricity)—Papa, what’s a volt ? 

Papa (stumped)—Um—look in the dic- 


tionary. 

Little Boy (hunting it up and reading)— 
Volt—The unit of electro-motive force, one 
ampere of current through one ohm of resist- 
ance, What’s an ampere, papa ? 

Papa (with emotion)—Look in the diction- 
ary. 

Little Boy (after a moment)—Ampere— 
The unit of strength of the current per 
second. Its value is the quantity of fluid 
which flows per second through one ohm of 
resistance when impelled by one volt. Papa, 
what’s ohm mean ? 

Papa (wildly)}—Look in the dictionary. 

Little Boy (after a search)}—Ohm—The 
unit of resistance represented by the resist- 
ance through which one ampere of current 
will flow at a pressure of one volt. Papa, 
what—— 

Papa (desperately)—Look in the diction- 
ary. When you want to know anything, 
always look in the dictionary, and then 


you'll remember it. 
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in most cases, an opal globe has | 





The Man in Trouble with his Stove Pipe 
Stopped the Electric Clocks. 
About half of the electric clocks in Dan- 
bury, Conn., stopped a morning or two 
since. Investigation showed that the cir- | 
cuit had been destroyed by a man who cut 
off a piece of the wire to tie up his stove pipe. 


There are times in every man’s life when | 


such a little thing as stopping a clock or two 
is of small moment, particularly if he is 
wrestling with an unruly stove pipe. 
—_-——_—_ 


Statistics. 
Whipple’s reports for March show 1,409 





central electric light stations in operation in | 
the United States, 82 in Canada, 2 in Cuba | 


and 9 in Mexico ; total, 1,502. 
In this country there are 982 gas com- 


panies, of which 259 operate electric light | quires 


plants. 


Engines for Marine Electric Lighting. 
The value of space on board ship prohibits 
the use of ordinary dynamos driven by bolt 
from the usual type of high-speed engines, 
| and necessitates a more compact form of 
plant, in which the dynamo and engine are | 
| practically one machine. The simplest ar- 
rangement of this kind seems to be where 
| the armature of the dynamo is coupled direct 
to the engine shaft and both run at the same 

| speed. With this arrangement, there must be 


| acompromise between the dynamo builders | 


| and engine builders in regard to the speed. 
| A moderate rotative speed of the dynamo 
necessitates an increase of size for a given 
number of lights, and _ greater cost 
per light for installing the plant. A 
very high rotative speed of engine re- 
very short stroke and very 
large pistons with excessive clearance and 


The electric railways in the United States | consequent waste of steam. A happy medium 


number 172, while in Canada there are only 
four. 

A very gratifying increase is shown in all 
branches of the electrical industry. 


for all concerned seems to be a speed of 400 

to 500 revolutions per minute for dynamos 

of 600 lights or less. 
Some of the electric 


companies have 





New anew ELECTRIC Lieut ENGINE. 


Gift of an Electric Light Plant. 

The Central High School, of Pitts- 
burgh, Pa., has been presented with a 500- 
light electric plant. Some days since, the 
Westinghouse Electric Company quietly 
made the proffer of the plant to the Central 
Board of Education, and this body immedi- 
ately took the matter under consideration. 
A decision was speedily arrived at, and the 
company received a formal acceptance of the 
gift, with a vote of thanks from the board. 
The Westinghouse Company gives the high 
school a 500-light dynamo. Two hundred 
incandescent lights are sufficient to light the 
school with plenty to spare, and the operation 
of the plant will cost much less, it is stated, 
than the price paid for the present illumi- 
nation. 


adopted this as a standard for marine work, 
and engine builders are able to furnish 
engines which give highly satisfactory re- 
sults under these conditions. The accom- 
panying cut illustrates one of these special 
engines, designed by the Ball Engine Com- 
pany, of Erie, Pa., to be used with Edison 
dynamos on board the U. S. cruisers ‘‘ Con- 
cord” and ‘‘ Bennington,” two engines and 
dynamos being installedin eachship. These 
engines are the first of this type for this ser- 
vice. It will be seen that they are double 
setting vertical cross compounds, self-con- 
tained, and arranged to be shut in and made 
self-lubricating, if desired. The vertical 
type was chosen for this work, because less 
floor space is required, and the necessarily 





short stroke permitted a height over all that 





could be used between decks. The double 
engine form, with cranks set opposite, was 
adopted, because one side would thus in a 
measure, counterbalance the other, and it 


| was believed that two small engines, with 


light running parts and small crank pins, 
could be run satisfactorily at a higher rate of 


speed, than a single engine with heavier 
| parts. having the combined power of the 


double engine. This engine was designed 
as a compound, because with the necessary 
large clearance and short stroke, very little 
expansion would be possible with a single 
cylinder. 

The indicator cards show a very econom- 
ical use of steam by expending it a second 
time in the low pressure cylinder. A shaft 
governor, of special construction, embody- 
ing the features of the Ball engine governor, 
is arranged on one end of the shaft, and the 
flexible coupling to dynamo at the other. 
These engines are guaranteed not to run one 
revolution lower under full load than when 
running without load. A change of boiler 
pressure from 100 pounds to 50 pounds is 
also guaranteed not to reduce the speed one 
revolution. 

In marine work, these changes of boiler 
pressure are often the most troublesome 
conditions to meet. It often becomes not a 
question of governing but of capacity of the 
engine. For instance, a ship at sea often 
has 150 pounds boiler pressure and vacuum 
exhaust, and when in port 50 pounds steam 
and atmospheric exhaust. An engine suited 
to either of these conditions would mani- 
festly be quite out of proportion for the 
other. It is proposed by the Ball Engine 
Company to meet these peculiar require- 
ments in a very novel way, the arrangement 
being the subject of a pending patent- 

The engine for this service is practically 
the same as the one herewith illustrated, 
except that, by the shifting of a valve placed 
between the high and low pressure cylinders, 
ports connecting opposite ends of these 
cylinders are opened, and steam admitted to 
the upper end of high pressure cylinder 
passes directly into the lower end of low 
pressure cylinder by means of the port 
described, and steam admitted to lower end 
of high pressure cylinder passes directly into 
upper end of low pressure cylinder. Another 
valve turns the exhaust from both cylinders 
into a common exhaust pipe With this 
arrangement the engineer can instantly, 
without stopping the engine, change from a 
compound to a double direct engine in which 
both cylinders are supplied from the admis- 
sion valve operated by the governor, and 
each cylinder has its own exhaust valve. It 
is intended to so proportion the cylinders 
that satisfactory results would be obtained 
as a compound between 100 and 150 pounds 
pressure and vacuum exhaust. Below 100 
pounds pressure with atmospheric exhaust 
there would be a lack of capacity as a com- 
pound, but changed to a direct double 
engine the load could be carried down to 40 
or 50 pounds pressure and still have the 
engine under control of the governor. 

The wire drawing of steam passing through 
from high pressure to low pressure cylinder, 
would have a tendency to reduce the pres- 
sure on the larger piston, and to that extent 
divide the work more evenly than would be 
the case if both cylinders were acted upon 
by the same pressure. This arrangement 
would seem to meet the peculiar conditions 
of marine work in a very satisfactory 
manner. 





_ 


A very singular suit bas been brought 
against the electric light company in Provi- 
dence, and it is now pending in the Supreme 
Court. Miss Clara Newcomb, a resident ot 
Benefit street, wants an injunction against 
the company, to prevent it from erecting a 
pole and light opposite the window of her 
bed chamber, the light, according to her 
declaration, being injurious and prejudicial 
to her comfort and happiness. It is said tha 
this is the first of many suits which are to 
be brought to prevent the erection of electric 
lights along Benefit street. 
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Test of Westinghouse Exciter. 





MADE BY MESSRS. HOWARD AND STONE, 
UNDER THE DIRECTION, OF DR. LOUIS 
DUNCAN, AT JOHNS HOPKINS 
UNIVERSITY. 





The machine tested was a Westinghouse 
exciter, designed to give 25 amperes at 100 
volts, the speed being 2,200 revolutions per 
minute. This machine forms part of a com- 
plete electrical equipment of a 650-light 
plant, which the Westinghouse Company 
presented to the university, and the test 
here presented is part of a series now being 
made. Two methods of testing were em- 
ployed : 

First. The machine was clutched to a one 
horse-power Sprague motor of known effi- 
ciency, the losses ascertained, and from these, 
together with the known armature resistance 
of the dynamo, its efficiency was calculated. 

Second. The machine was belted to a 
Tathum dynamometer which measured the 
mechanical energy supplied, while the elec- 
trical energy developed in the circuit was 
measured by a Thomson ampere balance 
and a Weston voltmeter. 

By the first method the following set of 
losses were ascertained : 


I. 
Observed— Watts or H. P. 
Yo drive armature, brushes up... ... 177 237 
Me se tely excited. 492 .670 
oe “  self-excited........ 610 804 
Calculated— 
Rk Be II 5.059: 08 see Ke skdnesecnes 177 237 
MEE initia adi. deasevreuens 117 
QUINGETG COTO. 6 0. - 06 6000.55 0000 315 
Total constant losses. ... 611 B04 


For each value in the above table several 
readings were taken at speeds varying from 
1,800 to 1,950 revolutions per minute. These 
readings were reduced to the standard speed 
of 2,200 revolutions per minute, and the 
figures ubove are the means of these cor- 
rected readings. 

The armature resistance was found to be 
0.12 ohms, which en idles us to calculate its 
losses by heating witn various currents. 
Combining these with the constant losses 
observed in Table I, we obtain : 


Il. 
Elec. energy Efficiency 
Amperes. Watts lost. developed in settee 4 
P Chowk. of motor. 
25 686 2,500 
15.5 659 2,000 
11.3 626 1,130 
10 623 1,000 





With an electrical efficiency of 96.1 per cent. 

In the second method, in belting directly 
to the dynamometer, we obtain the follow- 
ing data : 


III. 
Useful Eff. 
H.P. energy Per 
To drive inh. p. cent. 


dynamos, brushes up......... 


self-excited... "83 
"33 





wai full load, 25.6amp.. 4 3.30 76.2 
‘full load, 24.8 amp.. 4.33 3.34 2 
‘“ partiall’d,15.5amp. 3.01 2.10 = 69.7 
“ partiall’d,11.38amp. 2.45 1.52 61.8 


It will be observed by a comparison of 
Tables I and III, that it took .05 horse- 
power more to drive the dynamo with the 
brushes up when it was belted, than it did 
when it was clutched ; while it took only 
.03 horse power more to run it belted when 
the brushes were on and the machine was 
exciting itself. This was probably due to 
the fact that the speed was 1,900 in the 
latter, while it was 2,100 in the former. 

Assuming .05 horse-power as the effect of 
the belt ata speed of 2,200, we have the 
efticiencies by the two methods as given be- 
low : 

Dynamometer 





ag UDynamometer Motor 
Amperes. "" met ee method. 
24.6 76.2 W771 78.2 
24.8 77.2 78 5 75.3 
15.5 69.7 70.9 70.8 
11.3 61.8 63.1 64.2 
—_—— 
Movement and Control of Hydraulic 
Gates. 


The displacement of steam engines and 
other engines by the electric motor, for 
general work, has become so common an 
occurrence that it is now looked upon as a 
matter of course, and it is only the applica- 
tion of electric power to work which could 
not be done by any other means, that elicits 
more than ordinary attention. A case in 
point is the movement and control of hy- 
draulic gates at a distance of several miles 
from the point of operation. The Elektron 





Manufacturing Company, of Brooklyn, have 
recently built two Perret motors for this 
purpose, ove to be used at Marion, Ohio, at 
a distance of three miles, and the other to be 
used at Decatur, Ala., at a distance of a 
mile or more from the operator. The dy- 
namo used in each case is a small constant 
current machine. By changing the direc- 
tion of the current at the dynamos, the 
motors, which are series wound, are run in 
either direction at will. It is of course well 
known that with an ordinary series motor, a 
change in the direction of the current on the 
line does not change the direction of rotation 
of the armature, because the current in both 
field and armature is reversed at the same 
time. Inthe case in point, the reversal is 
effected by an ingenious automatic device, 
invented by Mr. Frank A. Perret, the elec- 
trician of the Elektron Manufacturing Com- 
pany, which is attached to the motor and 
keeps the polarity of the fields unchanged, 
regardless of change in direction of the cur- 
rent on the line, while the current in the 
armature, and consequently its direction of 
rotation, is reversed with each change in the 
main current. The water gates are thus 
controlled and placed in any desired position 
at the will of the operator miles away, by 
simply throwing a switch lever. 





>. 
The Belgian Society of Engineers. 


The Society of Belgian Engineers has just 
devoted two sittings to the study and dis- 
cussion of the various systems of transmis- 
sion of energy, and to the consideration of 
the methods of distribution ef electric light 
and motive power in towns. M. Anspach 
made a comparison between hydraulic trans- 
mission and high and low tension electric 
currents. He favored the high tension (2,000 
volts) system, and pointed out that the cost 
of distributing was much lower than by the 
low voltage. The dangers of high tension 
were, in his opinion, much exaggerated. 
One advantage of the high tension was that 
the central station could be at a distance 
from the distributing area, while the central 
station for the low tension current had to be 
near at hand in the middle of the town. M. 
Anspach did not think much of M. Van 
Rysselberghe’s hydraulic system and _tur- 
bines. M. Bede combated the opinions of 
M. Anspach with regard to the high tension 
system, and M. Van Rysselberghe defended 
his hydraulic transmission. At the second 
sitting of the society M. Bede explained the 
Popp system of transmission of energy by 
compressed air. The advantages would be 
seen in the fact that the air could not only 
be used for driving electric light generators, 
but also for ventilating and cooling pur- 
poses. M. Van Rysselberghe’s system had 
the disadvantage that nothing useful could 
be done with the water after it had been 
used. 





“7 e.)hU 


Pocket Lamps for Traveling. 

While riding in a railroad car, trying to 
read a newspaper by the uncertain light of 
the lamp which was suspended at a tantaliz- 
ing distance from my eyes, says Taverner, in 
the Boston Post, a friend who sat next to me 
said: ‘‘ Taverner, old fellow, don’t spoil 
those critical optics of yours by using that 
wretched apology for a lamp, but suit your- 
self with this.” He whipped a little tube 
out of his pocket which he fastened to my 
buttonhole, and before I could see what he 
was driving at, a bright light illuminated 
the newspaper, which had been blurred by 
the devious rays from the railroad lamp. 
‘«That’s electricity,” added my friend, with 
seemingly superfluous frankness, and he 
then went on to show how the apparatus 
worked. It had a storage battery for the 
motive power and a reflector to concentrate 
the light, and the entire weight of the light 
was only one anda half pounds. 1 found 
the electric light somewhat glaring at first, 
the reflection from the newspaper dazzling 
my eyes, and the shadows cast giving a sort 
of dark lantern gloom to outlying objects. 
But this effect soon wore off, and by adjust- 
ing the paper to the light, it was easy for 
me to read without experiencing any incon- 
venience. 





Magnetic Phenomena. 

On Friday evening, February 21st, Mr. 
Shelford Bidwell delivered a lecture at the 
Royal Institution, on ‘* Magnetic Phen- 
omena.” 

After some general introductory remarks 
on the nature of magnetic phenomena, and 
on Faraday’s conception of ‘‘ lines of mag- 
netic force,” the lecturer called attention to 
a very delicate reflecting magnetometer, 
consisting of a small magnet attached to a 
suspended mirror, the deflections of which 
were made visible to the audience by means 
of a lamp and scale in the usual manner. 
He then proceeded to show that various 
small iron objects, such as a pocket knife, a 
nail and a door key, none of which had been 
intentionally magnetized, nevertheless ex- 
hibited traces of magnetism. The well- 
known experiment, illustrating the earth’s 
power of magnetic induction, consisting in 
holding a bar of soft iron in a vertical posi- 
tion and observing its polarity, then invert- 
ing it and tapping it, on which its polarity is 
reversed, was very well shown by the mag- 
netometer, a very light tap being sufficient 
forthe purpose. A soft iron bar, which had 
previously been deprived of its magnetism 
by raising it to a yellow heat, and allowing 
it to cool in an east and west direction, and, 
therefore, with its length perpendicular to 
the earth’s lines of force, was then moved 
parallel to itself into the neighborhood of 
the magnetometer without producing any 
sensible effect, but a deflection was immedi- 
ately visible when the bar was turned into a 
vertical position, the direction of the defiec- 
tion showing that the lower end had become 
a north pole. 

The lecturer next proceeded to give a brief 
account of Joule’s experiments demonstrat- 
ing the elongation of iron bars when magnet- 
ized, and described the apparatus which he 
hal himself employed when, in the year 
1885, he had extended Joule’s observations 
by the investigation of the behavior of iron 
bars under much more intense magnetic 
fields than those employed by Joule. The 
field was produced in the interior of a vertical 
coil traversed by an electric current, and the 
bar to be experimented on was placed in the 
axis of this coil. The lower end of the bar 
was fixed, and upon its upper end rested the 
extremity of the long arm of a lever turning 
about a horizontal axis, and carrying at the 
end of its shorter arm a mirror, the motion 
of which was read on a scale at a distance of 
21 feet. This apparatus was so delicate that 
an elongation of one twenty-five-millionth of 
an inch could be detected. These researches, 
and subsequent ones made by Prof. Ewing, 
had shown that while in the case of iron, 
elongation took place in magnetic fields of 
an intensity less than a certain value between 
200 and 800 C.G.S. units, as the strength of 
the field increased beyond this limit con- 
traction began to occur of an amount grad- 
ually increasing until the strength of the 
field somewhat exceeded 1,000 C.G.S. units, 
after which there appeared to be no further 
change in the amount of the contraction. 
The lecturer stated that Prof. Barrett had 
discovered that nickel did not elongate like 
iron, but began at once to contract with con- 
siderable rapidity, gradually diminishing as 
the strength of the field increased, until 
ultimately no further contraction appeared 
to take place. The behavior of cobalt was 
exactly the reverse of that of iron—viz., it 
first contracted, and then became elongated, 
as the strength of the magnetic field was in- 
creased. 

Great difficulty was experienced in making 
these experiments, owing to the effect of 
change of temperature, the elongation pro- 
duced in an iron bar by a rise of a degree 
in temperature being about 20 times as great 
as the maximum magnetic elongation. 

This was illustrated by means of an appa- 
ratus of the nature previously described, in 
which a motion of the spot of light over an 
inch of the scale corresponded to an elonga- 
tion of three-millionths of an inch in the 
bar, the spot being made to move rapidly 
along the scale hy simply holding the hand 
near the bar. 

The lecturer stated that he had succeeded 
so far in overcoming this difficulty, that he 





had obtained results which could be relied 
on to within at least one three-millionth of 
an inch. 

The lecture wes brought to a conclusion 
by the exhibition of some specimens of Dr. 
Hopkinson’s alloy of irun, with 25 per cent. 
of nickel, some in their natural state, and 
others which had been cooled in frozen car- 
bonic acid gas. The former were shown to 
be non-magnetic, while the latter were so 
strongly magnetic that a moderately heavy 
specimen was easily lifted by a small horse- 
shoe magnet.—London Industries. 

— eo wo o—_——_ 


Woman’s Work. 


The Lenox Lyceum has been engaged for 
a period of six weeks by the New York Ex- 
change for Woman’s Work, who will hold 
an exhibition of their work. 

The display which the Exchange will 
make is to be but an incident, and the expo- 
sition itself will really be of the wonderful 
electrical devices. The nucleus of the entire 
display is to be Mr. Edison’s exhibit from 
the Paris Exposition, which he has kindly 
permitted to be used for the benefit of the 
Woman’s Exchange. Mr. Edison started 
thiags off some wecks ago by sending his 
check for a good sum to the Exchange and 
promised his entire Paris exhibit, which has 
sincearrived. Mr. Hammer will have charge 
of the electrical exhibit. 

In the center of the circular ball-room will 
rise a column 25 feet high and eight feet in 
circumference, around which colored elec- 
tric lamps will run in spiral lines. From 
the top of the tower, shaftsof colored light 
will stream. From the top of the column 
streamers made up of hundreds of the 
smallest incandescent lights are to radiate 
like the spokes of a wheel to the walls of the 
big room. These are to shine out dazzling 
in all the colors of the rainbow. Potted 
plants and flowers banked up around it will 
hide the foot of the column from sight, and 
grouped about the center-piece, raised on six 
low platforms, the Edison exhibit will be 
placed, occupying over half of the entire 
floor space. 

One-third of the hall is to be fixed up as a 
stage representing an interior which is to be 
called ‘‘ A Glimpse into the Twentieth Cen- 
oe There is to bea phonographic library 
and long distance telephones. 

The Early History of Electrie Light 
Carbons, 


The following is an extract from a letter 
by Mr. William Wallace, which was re- 
ceived by Mr. E. F. Peck, too late to be 
read with his paper on the * Electric Light 
Carbon,’’ which was presented at the Kansus 
City Convention : 

Dear Sir: Unfortunately, when our car- 
bon factory burned down, all my memo- 
randa, with mixtures and proportions, were 
destroyed ; but I can say that in the Spring 
of 1874 I made some pieces of electric light 
carbons by sawing them from blocks of gas 
retort carbons. The pieces I made were 
about one-half inch square, and anywhere 
from three to fiveinches lung. These 1 used 
in my laboratory with 60 cellsof Grove’s bat- 
tery, and during that year I experimenicd 
with different materials. 

I made some very good carbons composed 
of pulverized retort carbon, lamp black, 
dried sugar and asphalt varnish ; this was 
thoroughly mixed in a paste, and then 
pressed through a square hole or die, with a 
strong letter press. About this time I made 
some round dies, and pressed some round 
carbons, and | think these were the first 
round electric light carbons that were ever 
made by any one. 

Soon after this, I made carbons from pul- 
verized anthracite, or hard coal. Previous 
to pulverizing this coal, I packed it in air- 
tight crucibles, and brought it up to a white 
heat, in order to take the shrink from the 
coal and drive away any foreign matter. 
These carbons worked remarkably well, 
made entirely from the hard coal mixed with 
coal tar. 





om 





—— The experience of the Chicago, Mil- 
waukee and St. Paul Railroad with electric 
lighting of passenger cars has been favorable 
so far. It is found that increased patronage 
has been the result of the adoption of the 
new system, partly, no doubt, as a result of 
the convenient arrangement of the lamps. 
One additional passenger about pays the 
cost of lighting a train between Chicago 
and St. Paul, and the increased patronage 
more than pays for the additional cost of elec- 
tric lighting over the oil lamps formerly used. 
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The Brown Duplex Pin and Insulator. 

The Brown duplex pin and insulator, 
which is specially introduced by the E. 8. 
Greeley & Company for the economical con- 
struction of telephone and telegraph lines, is 
meeting with a popular reception. By 
means of this system the number of cross 
arms and pins is greatly reduced, not only 
making a saving in material and labor, but 





a Sasser 











Monongahela valley the Hercules mining 
machine has gained extraordinary popularity 
with the coal operators, and the time is not 
far distant when there will not be a single 
mine without one of these machines. 

In connection with the Hercules mining 
machine the Tesla alternating current motor 
is operated. A few months ago, the first 
Hercules machine and Tesla motor were 
introduced in the first pool of the Mononga- 
hela coal field. Since then, however, the 
orders for the machine have greatly in- 
creased. The last mine in which electric 
power is utilized for the production of coal 
is the Armstrong mine. The contract for a 


perfect equipment was concluded only a few 
days ago, and the installation of the machin- 
ery will take place witbin a very short time. 


Fies. 4 AND 5.—Browy INSULATOR AND Pin.—Its UsE oN ELEVATED RaILway. 


relieving the poles of many cumbersome and 
unsightly cross-arms, producing a practical 
line and presenting a much neater appear- 
unce than the old method. 

In Fig. 1 of the illustrations which we 
present in this issue of the Review, is shown 
the method of transposing the wires, so as 
to avoid that very great annoyance to all 
telephone lines, induction. In Fig. 2 is 
illustrated the test pole, which makes it cop- 
venient for the lineman in testing. He can 
take off the copper wire, make his test and 
then close it up again with an ease and 
rapidity that makes this special improvement 
a very desirable one and particularly popu- 
lar; in Fig. 3 is shown the brake-arm, which 
is used to cut in a loop; Fig. 5 is an illus- 
tration of the use of the Brown system on 
elevated railways, and Fig. 4 presents a view 
of tbe insulator and duplex pin. Messrs. 
Greeley & Company report an increasing 
demand in electrical circles for this improved 
apparatus, 





rhe Electric Motor in the Monongahela 
Coal Region. 

The old-fashioned way of mining coal 
with the pick and shovel in the Monongahela 
coal region is rapidly becoming a thing of 
the past. The mining machine is constantly 
making headway, and it will not be very 
long when it will have entirely superseded 
the old method. 

With the introduction of these machines, 
however, electricity is also receiving a great 
boom, because demonstrations have proved 
beyond a doubt that it is the most suitable 
motive power for these machines. In the 








Lights Two Miles Under Water. 


In the investigations that were undertaken 
by the Prince of Monaco in deep sea sound- 
ings, an ingenious method was adopted to 
obtain specimens of the living creatures 
existing at the bottom of the ocean. The 
apparatus used was shown at the Paris 
Exhibition. The cage in which the subma- 
rine animals were caught, according to Le 
Genie Civil, consisted of a cylinder of wire 
having three conical entrances, like those of 
a lobster pot, and weighted for submersion 
with detachable weights. It was, however, 
very unlikely that at these immense depths, 
where the darkness is practically total, any 
fish would voluntarily find their way into 
the trap, and steps were taken to attract 
them by alight placed inside it. Obviously, 
no light was available but an electric light, 





/ 
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but to get an electric light to burn a mile or 
two under water was not easy. 

The only resource was to supply the incan- 
descent wire from a battery in the trap. 
Here, however, another difficulty occurred. 
It was necessary to inclose the battery, which 
had to be of considerable power, in a box of 
some kind, and, as the hydrostatic pressure 


at such depths was 600 or 700 pounds to the 
square inch, it was found impossible to make 
a box which was not crushed before it 
reached its destination. At last, however, 
this trouble was overcome by the curious 
device of connecting the box with a balloon. 
The balloon was made of cloth dipped in 
india rubber, and so arranged that the air in 








it was in communication with that in the 
battery box. 

On sinking the apparatus, the hydrostatic 
pressure, being virtually uniform all round 
the balloon, compre it equally on all 
sides, forcing the air out of it into the bat- 
tery box, until the pressure inside the box 
and balloon exactly balanced the pressure 
outside. This process went on to any extent, 
so that at the bottom of the sea, although 
the balloon was reduced by the enormous 
force exerted on it to a small fraction of its 
original size, it still kept the internal and ex- 
ternal pressure equal. On raising the appa- 
ratus again, it expanded as the pressure 
diminished, and brought the battery box to 
the surface uninjured. So successful was 
this device that, not content with capturing 
deep sea fish, the prince and his assistants 
propose, on their next expedition, to send 
down a photographic apparatus and bring 
back negatives of the bottom of the ocean, 
as seen by the electric light. 
os 


Want Telephone Facilities. 


The Postal Telegraph-Cable Company has 
applied to the Superior Court at Wilmington, 
Del., for a writ of mandamus, returnable at 
the May term, to compel the Delaware and 
Atlantic Telephone Company to furnish the 
former corporation, in Delaware, with tele- 
phonic facilities. The case will be mutually 
carried to the Court of Errors and Appeals, 
at the June term, from thé May term of the 
lower court. The Baltimore and Ohio Tele- 
graph Company entered a similar suit here 
three years ago, but the case was ignored by 
the court, owing to the relator not being in- 
corporated. The Postal Company thinks it 
has good grounds for winning the suit, 
although neither it nor the telephone com- 
pany are corporate bodies in this State. 
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Topeka, Kan.—The Electric Rapid Tran- 
sit Company, empowered to do business at 
Topeka and at Los Angeles, Cal. ; capital 
stock, $500,000. 


New York City.—The Crosby Electric 
Company filed with the Secretary of State, 
recently, a certificate of increase of its 
capital stock from $100,000 to $1,000,000. 
The trustees are William L. Muller, W. J. 
Arkell and Somner C. Chandler. 


Delaware, 0.—An electric light and power 
company has been organized, with a capital 
of $60,000, divided into $500 and $100 
shares. The shares have all been taken, and 
the inc »rporators are all men of financial 
standing. The incorporators are Wm. 8. 
Parks, Leopold H. Hartzmiller, Carey B. 
Paul, Jacob G. Rosenthal and Martin Miller. 





Alexandria, Va.—The Inter-Ocean Tele- 
graph Company has received a charter from 
Judge Norton. The capital is $100,000, and 
the officers are D. H. Bates, of New York ; 
H. W. Garnett, Robert Andrews and J. F. 
Hood, of Washington ; and W. H. Smith, 
of Virginia. 


Topeka, Kan.—The Pacific Coast Electric 
Supply and Construction Company, of To- 
peka, for constructing and maintaining elec- 
tric railroads; incorporators, F. G. Hentig, 
W. W. Manspeaker, Byron Roberts and J. 
R. Hankla, of Topeka, and D. McFarland, 
of Los Angeles, 














Harrisburg, Pa.—The Rochester Electric 
Company, of Beaver County; capital, 
$12,000. 

Decatur, I11.—The Mount Pulaski Elec- 
tric Company, at Decatur, to furnish ligbt, 
heat and power ; capital stock, $6,000 ; in- 
corporators, C. J. Parke, V. H. Parke and 
W. B. Chambers. 

Chicago, I11,—The Illinois Electric Service 
Company, at Chicago; to operate electric 
light and power plants; capital stock, 
$2,000,000 ; incorporators, G. E. Spear, A. 
W. Reese and A. J. Price. 

Chicago, Ill. —The Burns Copper Welding 
and Manufacturing Company, Chicago ; for 
welding and manufacture of copper, iron, 
steel and other metals ; capital stock, $500,- 
000 ; incorporators, W. J. McKeever, James 
Murphy, Charles Magin. 

Rochester, Pa.—A charter has been 
granted to the Rochester Electric Company, 
of Rochester, Beaver County ; Capital, $12,- 
000. The directors are Oliver B. Shallen- 
berger, Henry C. Fry and John J. Hoffman, 
of Rochester ; Alfred C. Hurst, of Bridge- 
water, and John M. Buchanan, of Beaver. 
An electric light plant will be installed 
at once, 


Delaware, Ohio.—Wm. 8S. Parks, Leopold 
H. Holtzmiller, Carey B. Paul, Jacob G. 
Rosenthal and Martin Miller, have organized 
an Electric Light and Power Company, with 
a capital stock of $60,000, divided into $500 
and $100 shares. All of the shares have 
been taken. The incorporators are all men 
of financial standing. 


East St. Louis, Mo.—The New Brighton 
Electric Light and Power Company has 
been organized by East St. Louis capitalists 
and incorporated under the State law, with 
$20,000 capital. Theincorporators are Paul 
W. Abt, Martin Benzen and Thos. L. Fekete. 
The stock is in 400 shares, owned in equal 
parts by the incorporators and Mary C. Lov- 
ingston. The officers of the company are 
Paul W. Abt, president, and Thomas L. 
Fekete, secretary and treasurer. President 
Abt said that the company proposed to put 
up an electric light plant in New Brighton. 
The company has already secured a fran- 
chise for an electric lighting system, which 
was granted by the New Brighton board. 

Pittsburgh, Pa.—The Graphite Electric 
Company filed articles of association in the 
county clerk’s office. The purposes of the 
incorporation are the manufacture and sale 
of electric batteries and other appliances 
used in electricity. The capital is $200,000, 
and the stockholders are Morris L. Williams, 
James A. Randall, Marshall P. Thatcher, 
August Rasch, Julius A. Bowden, Myron 
W. Parrish, M. F. Parrish, J. W. Carpen- 
ter, Jr., Robert McKinstry, C. C. Yemans, 
Alexander A. Boutelle, Joseph A. Warren, 
Stephen W. Itsell and James E. Clough. 
The company organized about two weeks 
ago by electing Mr. McKinstry president ; 
Mr. Randall, vice-president ; Mr. Boutelle, 
secretary, and Mr. Williams, treasurer. 

Lansdowne, Pa.—The Citizens’ Electric 
Light and Power Company has been organ- 
ized by residents of Clifton and Lansdowne, 
on the Media Railroad. Twenty thousand 
dollars of the capital stock of $25,000 was 
subscribed at the meeting, and officers were 
elected as follows: President, James 8. 
Austin, of Lansdowne ; vice-president, 8. L. 
Kent, of Clifton; secretary, W. J. Craw- 
ford, of Clifton ; treasurer, Charles L. Bar- 
tleson, of Clifton ; board of directors, James 
8. Austin, John M. Shingley, James Garrett 
and Edward V. Kane, of Lansdowne ; Dr. 


J. M. Phillips, 8. L. Kent, John Adams and 
Thomas Burwell, of Clifton. The company 
will begin work at once, and expects to be 
in operation at both Clifton and Lansdowne 
within four months. 
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Arguments in the suit of Rogers against 
ex-attorney General Garland, and his Pan- 
Electric associates, before the Supreme Court 
of the District of Columbia, came to an end 
last Thursday and a decision will be looked 
for with interest. In many respects this is 
the most remarkable telephone case the 
courts have had to deal with. 





We call the attention of our readers to the 
article in regard to the electrical data in the 
census, printed in another column. The 
advantages which will accrue from a 
thorough and detailed statement of this in- 
dustry are too obvious to require setting 
forth. The work is in competent hands, 
and we give the whole scheme as stated in 
our columns, our hearty endorsement. Let 
each reader write to one of the gentlemen 
named, thus lending his personal influence 
to the furtherance of the petition to Congress. 





Mayor Grant does not seem to have been 
much more of a success as sheriff than he 
has been as president of the Board of Elec 
trical Control. If the commissioners and the 
expert and the engineer and the officials of 
the electrical companies had known that the 
zealous mayor was in the habit of keeping 
no accounts, perhaps they would have ob- 
jected all the more strenuously to his calliag 
them to account so persistently. 





The bill providing for the presence of re- 
porters at electrical executions, proposed by 
Mr. Stein in the Albany legislature, was re- 
committed. The community at large has a 
right to know how its affairs are adminis- 
tered; therefore, this measure is just. 
The disposition of criminals is certainly an 
affair of the community, and one in which it 
has a most legitimate interest. Let us 
have the details of the first electrical 
execution, and give the people at large an 
opportunity to judge whether or not electro- 
cution is a civilized method of destroying 
criminals. 





A peculiar phenomenon was observed this 
winter on the telephone line between Vienna 
and Buda-Pesth. This line is constructed 
with silicum-bronze wires, three millimeters 
in diameter. It was found during the severe 
weather that these wires became covered 
with a coating of ice of a thickness of from 
five to eight centimeters, whereas the neigh- 
boring iron telegraph wires, exposed to the 
same atmospheric conditions, only acquired 
acoating of about three centimeters. No 
one has offered a precise explanation of this 
difference, but it is attributed to the differ- 
ence in the vibration of the two kinds of 
wire. 





The daily papers, models of sincerity as 
they are, after keeping up for months a 
sensational hue and cry about everything 
electrical, but directed specially against the 
electric lighting companies which have done 
so much towards making New York one of 
the best lighted cities in the world, veered 
round very suddenly when the lights went 
out and have since then been blaming every- 
body but themselves for the comparative 
darkness in which the city has been strug- 
gling for the past few months. Instead of 
complaints abo'it the ‘* deadly wires,” worked 
up into sensational yarns of blood-curdling 
propensities, the fashion now is to voice 
laments as to the abandonment of the 
streets to thieves, tramps, sandbaggers and 
criminals generally, who ply their vocation by 
the light of the moon, or the flickering gas 
jet, or by no light at all, but never within 
range of the searching rays of the arc lamp, 
one of which is equal to two policemen in 
any city in the world. Of this sort of lament- 
ation we canvot have too much, and our 
appreciation of it is enhanced by the knowl- 
edge that it is sincere, and based upon good 
foundation. 





The French Government does not seem to 
be making a success of the administration 
of the telephone system. The subscribers 
are ina state of revolt at the inefficiency, 
both of the apparatus and those who control 
it, and the conditions imposed by the State, 
as to duration of contract and other details 
are considered extremely onerous. The 
subscription is binding for three years and 
in the event of the-death of the subscriber it 
must be kept up by his heirs. On the other 
hand the State reserves the right of breaking 
the contract at any time, the reason given 
being that the lady operators must be pro- 
tected from unseemly behavior on the part 
of the subscribers. Either manners in the 
French capital must have sadly degenerated 
since the time when the lively Gaul was 
considered the very personification of polite- 
ness or else the Paris operators must be of 
peculiarly aggravating disposition to render 
such a clause necessary or even advisable. 
We trust that the talented French engineers 
who were recently in this country studying 


telephone working where itis to be seen at 
its best, have carried back a sufficient store 
of useful knowledge to enable them to re- 
organize the Paris telephone administration 
so as to satisfy even the most exacting sub- 
scriber. 





THE TELEPHONE COULD HAVE 
SAVED HIM. 


We read recently about a man who rushed 
into a telegraph office at a county railway 
station, and sent a message to his intended 
that he had missed the last train, that the 
marriage would have to be postponed until 
the next day, that he would walk to her but 
it was too far, and finally begged her ‘* to be 
calm.” This man lacked enterprise. He 
had taken advantage of electrical improve- 
ments to the extent of notifying his bride of 
his misfortune. Why did he not follow the 
use of the telegraph by the use of the tele- 
phone (of course there was a telephone), 
and get hitched by the Bell route ? 

A male and female operator in two Indiana 
towns did this not long since, ‘‘ just for 
fun.” The courts said it was legal, so the 
man came to South Bend, and hunted up 
his wife whom he had never seen. This is 
probably the first instance of the magneto 
being used as a marriage bell. 





ELECTRICITY ASSISTING THE 
AUTHOR. 

A new romance called ‘‘ Master of His 
Fate,” by J. Maclaren Cobban, has appeared. 
The author has evidently determined to be 
in fashion in this, the dawning of the elec- 
trical age. He produces a very startling 
tale showing the possibilities of electricity 
by assuming that the relatively inconceivable 
is by no means the absolutely impossible. 
The hero, Dr. Lefevre, is an experimenter in 
electric pathology, who restores his patients 
who have lost their vital force by his own 
peculiar electric appliances. Another char- 
acter, Courtney, thinks he is a storage bat- 
tery. Hereplenishes himself by touching 
persons brimming with vital force and trans- 
mits that force to himself. The victims of 
contact with him, are left to die unless they 
are found by such a helper as Lefevre. The 
book, though well written, is a nightmare 
producing effort, and if you have weak 
nerves, don’t read it. 





CABLES FOR HIGH TENSION ALTER- 
NATING CURRENTS. 

In another column we publish a highly 
interesting article by the well-known French 
electrician, M. Charles Jacquin, translated 
specially for the Review. M. Jacquin treats 
in a careful and progressive manner a sub- 
ject which is occupying the attention of the 
electrical fraternity of the present day, as 
few subjects have occupied it for along time 
past. 

The question of effective insulation of 
conductors for high tension alternating 
currents, is one of vital importance to the 
future of electric lighting, in fact, it may 
be said to be the question of all others 
by which the alternating system must ad- 
vance. Some electricians of note have de- 
clared that such insulation is impossible, that 
sooner or later the ‘‘ deadly alternating” 
will burst its bonds and wreak death and 
destruction to whatever may oppose its 
path to earth. Others say that it is merely 
a question of expenditure in good material 
and careful construction ; that these requi- 
sites being assured, electricity at a potential 
of 2,500 or even 10,000 volts can be con- 
veyed under our very noses in as safe a 
manner as any other form of energy. 

M. Jacquin shows that the subject has 
not been approached in as scientific a man- 
ner as its importance fully warrants. The 
first portion of his article is devoted to 
reconnoitering the ground and assembling 
facts in that careful and truly scientific pro- 


cedure for which the French physicists are 
famous. He afterwards points out the 
peculiar phenomena developed in the outer 
coverings of cables used for alternating cur- 
rents, and concludes by showing the 
practical conditions necessary for success. 

M. Jacquin sums up strongly against 
jute insulated cables, either concentric or 
simple, and deprecates the use of con- 
centric cables insulated with rubber, on 
account of their excessive cost. 





Mr. W. S. Oliver, of Messrs. Oliver & 
Company, engineers, London, who has been 
in this country looking into electrical mat- 
ters, sailed for London on Wednesday, of 
last week. 





CORRESPONDENCE. 


Electrical Happenings in Washington, 
Albany, Boston and Chicago, 


OUR WASHINGTON LETTER. 


If the Great American Reviewers do not 
stop explawing how to avoid the dangers of 
electric currents, United States senators wil] 
not be able to sleep nights. Professor Jobu 
Trowbridge’s article in the March Atlantic, 
and recent magazine statements by other 
writers, nearly killed the charter of the 
Eckington road in the Senate last week. It 
was amended by a provision that all overhead 
wires must be removed by July 1, 1893. The 
vote on this amendment was 37 to 13. 

During last Week Mr. Gardiner G. Hubbard 
presented his argument in favor of a govern- 
ment telegraph to the House committee on 
post offices. His object in advocating the 
establishment of this new branch of govern- 
ment service is to secure to the people of the 
country the benefit of the lowest possible 
telegraph rates. He believes that the proposed 
reduction would result in very extensive use 
of the telegraph for social matters which now 
amounts to only eight per cent. of the entire 
volume of business. The rates he recom- 
mends are 15 cents, 25 cents and 50 cents for 
ten-word messages, with a provision for night 
messages, between all offices in the United 
States, at a uniform rate of 25 cents. He 
favors the plan of having the government en- 
ter intoa 10-year contract with the Interocean 
Telegraph Company, of which he is one of 
the promoters. He would not object to a 
similar contract between the government 
and the Western Union Company, but it is 
generally understood that the latter refused 
to consider such a proposition, or any other 
move towards a reduction of the rates now 
charged by it. Mr. Hubbard stated that of 
the business now transmitted by the West- 
ern Union Company, 46 per cent. is for 
speculators, 34 per cent. for legitimate trade, 
12 per cent. for newspapers and 8 per cent. 
on social affairs, showing that the company 
discriminates in favor of business and fails 
to provide facilities required by a large pro- 
portion of the people. He declared that in 
the number of telegrams sent for speculators 
and bankers, the United States is far ahead 
of all the rest of the world, and in social 
telegrams it is far behind. Te believes that 
an increase of facilities, with greater uni- 
formity and simplicity, will immensely 
increase the volume of business, that the 
profits will increase proportionately and 
that it is the proper business and duty of the 
Post Office Department, which was organ- 
ized for ‘‘ conveying letters and intelligence,” 
to commence the undertaking without de- 
lay. The growth of the telegraph business 
of the country bas not kept pace with the 
growth of the postal business and this is 
owing to the fact that adequate facilities 
have not been furnished by private com- 
panies. This evil should be corrected , y 
the Post Office Department, which is fulby 
prepared to do the work of collecting an‘d 
delivering telegrams, and can avoid the 
necessity of an intricate and expensive sys- 
tem of keeping accounts, by the use of 
telegram stamps, and thus make an enor- 
mous saving in the cost of messages to the 
contracting company, while the government 
would not be required to make any addi- 
tional outlay, or run any risk of loss. The 
two strong points in Mr. Hubbard’s argu- 
ment in favor of cheap telegraphy, are that 
the Western Union Company is now charg- 
ing unduly high rates on the business, as 
done according to present methods, and that 
by the change in methods the cost will be 
largely reduced. He characterized the 
Western Union policy as extravagant, spec- 
ulative and extortionate, and supported his 
statements by voluminous statistics relating 
to American and European telegrapby. 

The Cost of 10-word telegrams as given to 
the Congressional Committee by the repre- 
sentatives of various companies is as follows: 
Western Union Telegraph Co. . . .22,4, cents. 
Postal-Cable Telegraph Co.......26;%  “‘ 
B. & O. Telegraph Co........... 19 “4 
Limited Postal Telegraph Service. 16,35, ‘‘ 

Another Advocate of Cheap Telegraphy is 
Mr. J. N. Seymour, of New York, who 
represents a mysteriousand powerful party of 
capitalists and Lieutenant Patten’s multiplex 
system. Hefavored the Wanamaker scheme 
and declared his willingness to accept the 
very low tariff schedule contained in it 
(which no one else has done), or make a 
uniform rate of 25 cents for the whole 
country, provided the government would 
secure to his proposed company the right to 
build lines on all post routes; furnish offices, 
light, and fuel ; exempt it from taxation and 
enter into a 15-year contract—subject to 
renewal on the same terms. He proposed 
that the government should be represented 
ou his board of directors by members 
of the different political parties in order 
to guard against any improper interfer- 
ence in the transmission of messages 
during times of political excitement. 


Mr. Seymour’s confidence in his ability 
to do the business of the country at the vro- 
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posed rates is based upon the belief that 
Lieutenant Patten’s instruments will multiply 
the transmitting capacity of every telegraph 
line by eight, and that the cost of construc- 
tion and maintenance will not exceed 25 per 
cent. of the amount paid for ordinary Morse 
lines. He asserted that he could duplicate 
the Western Union system in two years with 
an investment of from $20,000, to $25,- 
000,000. As a comparative illustration of 
the two systems he stated that the Western 
Union lines between New York and Phila- 
delphia would cost $4,000 per mile, while 
the wires required to do all the business by 
the Patten system would cost $500 per mile. 
Lieutenant Patten followed Mr. Seymour, 
and gave the committee a plain and very in- 
telligent explanation of the workings of his 
invention, which, he claimed, is applicable 
to the business of all offices, and far superior 
to all other multiplex systems. 
Representative Abner Taylor, of Chicago, 
who has given much study to the telegraph 
question, has introduced a bill which he will 
explain and urge before the committee at 
some future day. His plan is to establish a 
simple, comprehensive public telegraph sys- 
tem under the postal department, for the use 
of the government and the people, to trans- 
mit messages at the lowest rates which will 
make the business self-sustaining. He pro- 
poses to have a board consisting of the Sec- 
retary of State, the Secretary of War and 
the Postmaster-General, to decide where 
lines of telegraph are needful for the wel- 
fare, safety and enlightenment of the people 
ind the use of the government, with author- 
ity to purchase or build necessary lines, and 
isks an appropriation of $3,000,000 to be 
expended prior to June 30, 1891, in com- 
mencing the business. The success of this 
measure would interest the operators, as it 
requires them to work only eight hours a day. 
Michigan wants the government to build 
telegraph lines to connect Alpena, on the 
shore of Lake Huron, with the life-saving 
stations at Middle Island and Thunder Bay 
Island, at a cost of $12,700. G. C. M. 
Washington, D. C., March 15, 1890. 


OUR BOSTON LETTER. 

Mr. Holion C. Spaulding, manager of the 
Thomson-Houston Motor Company, lectured 
on the electric motor before the Electric Club 
of Massachusetts Institute of Technology, on 
Friday evening, March 14. 

The Thomson-Houston Motor Company is 
about to put on the market a traveling crane 
which will be operated by electricity. The 
bridge will have two electric motors in the 
center, one of which will be used to make the 
trolley travel across the bridge, and the other 
will be used for hoisting. Another motor 
will be situated on the end of the bridge to 
run it along the tracks. A carriage will be 
erected on a projection from the end of the 
bridge containing the motor used for traction 
purposes, in which a man will be stationed 
who will have electrical connections with 
the three motors whereby he can operate 
them at will. 

Gates on Electric Cars.—General Manager 
F. H. Monks, of the West End Street Rail- 
way Company, has issued the appended order 
to the men in charge of electric cars : 

On and after Monday, March 10, adjustable 
gates will be provided for all motor and tow cars 
on the first division. It will be the duty of the con- 
ductors and motor men to take care of the gates on 
the respective ends of their cars. At the start of 
each trip the gates must be placed in position on 
the left-hand side of the platform. Where routes 
have loop ends, the gates are to be keptin the 
same position during the whole round trip. Motor 
men are cautioned to exercise the same degree of 
care in passing another car (whether electric or 
horse) which has stopped to take on or deliver pas- 
sengers as they have done hitherto. Passengers 
must not be permitted, under any circumstances, 
to ride on the steps of cars outside the gates. If a 
passenger persists in standing thus, or attempts to 
ride on tne rear bunter, stop your car and do not 
start it again until the person gets off the steps or 
bunter. 

New Office. —The Thomson-Houston Com- 
pany, of Boston, is about to open an office 
in Cleveland. W. R. Caulkins, formerly 
manager of the carbon company, in Fre- 
mont, O., will be the assistant manager. 

Cost of a City Plant.—The superintendent 
of lamps reports the cost of an electric light 
plant, to be operated by the city, would be 
$259,000; cost of maintenance, $105,000. 
This does not include any estimate of the 
cost of necessary buildings. 

Promised Improvements. — Chief Electri- 
cian Pearson, of the West End Street Rail- 
way, has returned from a trip to Milwaukee, 
where he has been to inspect the construction 
of two large engines to be used in the new 
power house. Speaking of the improve- 
ments to be made here, he said: ‘* Before 
November 1, we will have 9.500 additional 
horse-power. Then we are going to begin 
right away to put the feeders underground, 
which will obviate the difficulties arising 
from their coming in contact with other 
wires. For three months I have been work- 
ing on and have perfected a switch for cut- 
outs, that is, where one section of the lines 
refuse to work because of a short circuit, 
this switch will cut off this section and the 
cars will be sent over some other route.” 

The Boston Electric Club enjoyed its 
regular monthly dinner last Monday evening, 
at Young's. About 80 gentlemen were 
present, including the guests of the Club. 








Prof. Elihu Thomson started the discussion 

on the topic of the evening, ‘‘ The Trans- 

mission of Electrical Energy.” 8. L. C. 
Boston, March 17, 1890. 


OUR CHICAGO LETTER. 


Electric Cars.—The western office of the 
Review is in receipt of a new 150 page cata- 
logue from Bernard H. Schmidt, western 
representative of the J. G. Brill Car Com- 
pany. The catalogue contains 74 cuts of 
different styles of cars and trucks manufac- 
tured by this company. 

Personal.—Geo. B. Prescott, electrician of 
the New York Accumulator Company was a 
guest of Wm. Hood this week and a visitor 
at the club. 

F. 8. Terry, manager of the Electrical 
Supply Company, returned from an eastern 
trip this week. C. A. Ross, one of the 
Thomson-Houston representatives in Kansas 
City, was in the city on business this week. 

The Detroit Electrical Works have pur- 
chased ground for their new factory in De- 
troit, and will commence work at once. 
Plans for the new building have been made 
and its exterior is of an imposing and orna- 
mental character. The main building will 
be 80 feet on Woodward and 150 feet on 
Baltimore avenues with a depth of 40 feet. 
The balance of the lot, which is 120x150 
feet, will be covered with a one story build- 
ing containing boiler rooms, brass and iron 
foundries. The company’s growth has been 
very rapid in the past five years, and their 
full working force in the new factory will 
be something over 300 hands. The com- 
pany will devote much time to the manufac- 
ture of motors and equipments for street 
railways as well as doing a general business 
in electric goods. 

John A. Brill, vice-president of the J. G. 
Brill Company, closed a contract with the 
Lindel Street Railway Company, at St. 
Louis, Mo., for 50 electric motor and 100 
trail cars, which will be of the latest design. 
This initial order shows what interest is be- 
ing taken in electric railways in St. Louis. 

The Thomson-Houston Electric Company, 
through their agent at Salt Lake City, have 
closed contract with the Osceola Gravel 
Mining Company, Osceola, Nev., for an arc 
light plant.—The University of Notre Dame, 
at South Bend, Ind., will be lighted with 
12 arc lights. The Thomson-Houston sys- 
tem will be used.—John Featherstone & 
Sons have coutracted with the Thomson- 
Houston Company for a 20 arc light plant 
to be installed in their iron foundry at 
Chicago.—The Auburn Mining Company, 
at Auburn, Ind., will install a 300-light 
alternating plant of the Thomson-Houston 
system. 

Friends of D. P. Perry, of the Sperry 
Electric Company, presented him with a 
handsome present in the shape of an office 
desk and chair. The desk is of solid oak; 
the interior is arranged especially for his 
business. 

The Electrical Supply Company have 
placed a new dry battery on the market 
called the ‘‘ Ajax.” The battery has an 
E. M. F. of two volts and internal resistance 
of five obms. 

The Excelsior Electric Company closed the 
following contracts this week : One 60-light 
arc machine, 1,200 candle-power, for the 
North Topeka Electric Light Company ; 
two 30-light arc dynamos to the Consoli- 
dated Electric Light and Power Company, 
Kansas City, Kan. ; increased. 

A Thomson-Houston, 650-light alternating 
machine has been added to the capacity o 
the Boulder Electric Light Company, 
Boulder, Col. 

The City of St. Joseph, Mo., has accepted 
the Excelsior Electric Company’s plant, and 
has ordered an increase of 30 are light, mak- 
ing a total of eight 30-light machines in all. 

Electric Club.—The next regular age 
of the Chicago Electric Club will be hel 
Monday evening, March 17th. The paper 
for that evening will be on electric motors 
in general railway work. 

The Central Electric Company have caused 
a private wire to be run into its office, con- 
necting with the Postal Telegraph System. 
This company means to let nothing escape 
that will in any way facilitate its business 
orenable it to give its customers prompt 
attention. This company has just received 
a large stock of fuse wire of high grade. 

March 15th, 1890. D. B.D. 


OUR ALBANY LETTER, 


March 10.—At its session this afternoon, 
the State railroad commission granted the 
application of the Saratoga Electric Railway 
Company for premiums to increase its capi- 
tal stock from $50,000 to $150,000. 

The High Tension Question—March | 1.— 
The Assembly committee on gas, water and 
electricity, gave a hearing on Mr. Whipple’s 
bills, one to protect life and prevent accident 
in the use of high tension electric currents, 
and the other to establish a state electrical 
commission. Everett P. Wheeler, of New 
York, and James W. Eaton, Jr., of this city, 
appeared, urging as an amendment to the 
first bill that no electric currents shall be 
used- which are dangerous to life instead 
of, as in the original bill, currents with 








a pressure of over 250 volts. The ques- 
tion as to what currents are dangerous 
is to be determined by the electrical 
commission, which shall be given power 
to prescribe and enforce regulations for 
protecting life. Mr. Whipple urged that 
the pressure should not be fixed at 250 volts, 
but should be left to the judgment of the 
committee, because an alternating current of 
250 volts is far more dangerous to life than 
the direct current of 250 voltq He said that 
the determination as to what set of wires is 
dangerous can wisely be left to the commit- 
tee of experts. Mr. Wheeler also presented 
a petition setting forth that many deaths 
having occurred from the use of high ten- 
sion currents of electricity, the petitioners 
urged the legislature to pass a law for- 
bidding the use of these high tension cur- 
rents. 

Mr. Sessions spoke before the committee 
in favor of having electric light wires strung 
above telephone and telegraph wires so that 
the latter cannot fall on the light wires and 
become charged with high tension electricity. 
Then the high tension wires should be pro- 
vided with the safety devices which stop the 
dynamo when the wires break. Two weeks 
from yesterday the hearing on these bills 
will be continued, and a week from yester- 
day the Clarke bill, regulating telephone 
charges, will be Pen Ti a 

Mr. Wheeler and Mr. Eaton also appeared 
before the Senate Judiciary Committee and 
made an argument in favor of inserting in 
Senate Roesch’s electrical commission bill a 
clause requiring electric light companies to 
use a low tension current not sufficient to 
kill. The arguments were the same as 
those offered before the Assembly com- 
mittee on gas, water and electricity. James 
W. Eaton, Jr., in reply to a question, stated 
that no electrical company had a monopoly 
of the low tension current. It was the 
general impression among the members of 
both committees that the gentlemen really 
came in the interests of the Edison Com- 
pany ; but Mr. Wheeler attempted to dispel 
this impression by saying he appeared for 
no company, but in the ‘‘interest of 
humanity.” 

March 12.—The bill authorizing the Sen- 
eca Electric Railway to use electricity as a 
motive power, became a law today without 
the Governor's signature. 

March 13.—The defendant in the case of 
the Hudson River Telephome Company es. 
the Watervliet Turnpike and Railroad Com- 
pany has appealed to the Court of Appeals 
from the following portions of the order 
entered on the decision of the General Term, 
March 3: 

Continuing the injunction 30 days from March 4, 
or until the defendant stipulate in writing that the 
court may determine on the trial what will be the 
necessary expense to plaintiff of the metallic cir- 
cuit; that it may ascertain what damage the 
plaintiff has sustained or will sustain to its business; 
that the court may adjudge to plaintiff such recov- 
ery for said expense, and for said dam: as may 
be just and equitable on the proof established on 
the trial; and also that portion requiring defend- 
ant to file a bond in the sum of $50,000. 

Marcus T. Hun has been substituted for 
Leonard G. Hun as attorney for the railroad 
company. ‘The Hon. Isaac Lawson, to 
whom the case has been referred for trial, 
was asked this morning when he would pro- 
ceed with the trial. He said that it had been 
set down for March 20, and he was not sure 
that the trial would not be held in some 
room in the city hall. 

Telephone Rates Again.—Assemblyman 
Towne to-day introduced a bill fixing tele- 
phone rates at $7 a month in New York City 
and at $4 in the rest of the State. 

March 14:—Assemblyman Townsend in- 
troduced a bill to-day which is of interest 
to electric railways. it allows any railroad 
to change its motive power by filing a declar- 
ation of intention with the Secretary of 
State. This will make unnecessary the 
passage of a special bill through the legisla- 
ture for each, and so accomplish the purpose. 

Albany, N. Y., March 15, 1890. H. L. 


PERSONAL. 

Mr. W. I. Barker, an experienced news- 
paper man well known in electrical circles 
in Boston, this week takes charge of the 
rapidly growing business of the ELECTRICAL 
Review in the New England States, with 
headquarters at Boston. 

Mr.T. C. Martin and Mr.Josepb Wetzler, 
former editors of the Electrical World, of 
this city, have severed their connection with 
that journal, and will hereafter be connected 
with the Electrical. Hngineer, the well-known 
monthly electrical journal of this city. 


The Engineer will be published as a 
weekly. The Review congratulates the 


Engineer on securing the services of these 
capable and enterprising electrical journal- 
ists, and extends its best wishes for the suc- 
cess of the weekly under its new auspices. 
Mr. Geo. M. Phelps, whose intelligent work 
as editor of the Hlectrical Engineer has been 
recognized by all, will remain with the 
Engineer as before. 








Important Storage Battery Decision. 

A despatch received as we are going to 
press states that Judge Coxe has decided 
the Brush case against the Julien Company, 
broadly sustaining the foundation rights of 
the Brush Company to control of all prac- 
tical forms of secondary batteries. Full 
decision in next issue. 





Investigating Electricity. 
The senate committee on general laws, 
which is investigating the local system of 


electric lighting, resumed its sessions at the 
Hotel Metropole last week. There were 
present Senators Erwin, Vedder, Brown, 
Chase, Coggeshall, Van Gorder and Cantor. 

The first witness was Y. E. Van Giesen, 
inspector of electric lighting for various 
insurance companies in the city. He said 
there was an agreement with the Board of 
Underwriters by which he was to inspect 
new wires when they were put in. He 
couldn't say positively if tires were caused 
by electric wires, but there was not so 
much trouble with low tension wires as with 
those carrying, say, 1,000 volts. In answer 
to a question by Mr. P. D. Cravath, he said 
that no fires had been caused by the Westing- 
house system in use by the United States 
Illuminating Company. 

Next: was called William A. Anderson, 
superintendent of the Board of Survey and 
Inspection. He said the so-called under- 
writers’ wires were not sanctioned for use 
except for are lights inside of buildings. 
The board is governed by certain regulations 
and unless the light companies conform to 
these regulations no certificate is gianted. 
He said that some individual insurance 
companies took risks on buildings, even 
when no certificate had been granted. 
Asked to sum up by Senator Erwin he said 
that he believed electric lighting, with pre- 
cautions, to be safe as gas and that the 
people wanted it. 

Col. Bliss asked if insurance companies 
made inspection of houses where electricity 
had been introduced after the issuing of the 
policy. The witness said yes. 

Col. Bliss—I wish you would come around 
to my house, where there has never been an 
inspection since electricity has been intro- 
duced. 

Senator Brown—Do companies ever take 
risks in New York where electricity is used 
for lighting without inspection ? 

Mr. Anderson—No. 

Senator Brown—Well, | know that they 
do, and are doing it all the time. 

Henry Morton, the president of the Stevens 
Institute of Technology, was the next wit- 
ness. He is an expert electrician, and went 
into an interesting lengthy account of elec- 
og He believed that all forms of elec- 
tric lighting could be made perfectly safe. 
With precautions, there is no difference in 
the degree of danger resulting from the 
different systems. From a converter cur- 
rent, as proposed, we are as safe as from 
lightning. As wires have been put up 
heretofore in our streets, the witness regarded 
them as most dangerous. A supervisory 
power over the companies is most desirable. 
Speaking of insulation, he said : 

‘*T feel that to-day we have a trustworthy 
system of insulation, which will allow us to 
bury the wires with perfect safety. They 
can carry high or low tension currents 
equally well. In country places, a wire 
carrying 2,000 volts could be run parallel 
with another wire without any danger from 
induction.” 

Prof. Mortou was cross-examined at some 
length by F. W. Jones, the committee’s ex- 
pert, on various technical points, 

Dr. Geo. H. Benjamin testified and gave 
the result of his experience abroad in study- 
ing electric light systems and the methods 
for placing wires underground. In _ his 
opinion it was purely a matter of good 
electrical engineering to put wires under- 
ground. 

On Saturday of last week the committee 
told Colone) Bliss that his remarks, wherein 
he had intimated that the committee was 
biased, was offensive, and that hereafter they 
would sit without his presence. Colonel 
Bliss claimed that the committee had re- 
fused to call Harold P. Brown, the young 
man whois known as the State electrical 
executioner, and the chairman of the com. 
mittee said they would cal! that party before 
them this week. He was called Monday, 
but failed to appear, and the committee ad- 
journed. 








Commander John 8. Newell, who is now 
on duty at the Charleston Navy Yard as 
ordnance officer, will soon be made superin- 
tendent of the Naval Electric Lighting Bu- 
reau, in place of Commander Bradford. He 
has had much experience in electrical mat- 
ters as instructor at the torpedo station, and 
is wa for the position. It is un- 
derst that Commander Bradford will 
shortly go to sea in command of one of the 
new cruisers. For the present he will be on 
special duty in the Navy Department, at 
Washington. 
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«*, The directors of the West Coast of 
America Telegraph and Telephone Com- 
pany have paid a second interim dividend of 
5s. a share for 1889. 


»*, ‘Few people appreciate the vastness 
of the telephone business,” said one of the 
head clerks in the central office, at Cortlandt 
street, recently. ‘‘ Weare now transmitting 
over 55,000 messages a day, which is about 
50 odd a minute, and one a second. To do 
this promptly and satisfactorily requires a 
regiment of trained employés, and the finest 
electrical machinery in the world. The 
switchboards in the top floor of our building 
have cost over $250,000 already, and will 
have to be increased if business keeps on 
growing at the present rate. Ther2has been 
an immense amount of work done also in 
improving the wires and the service, in pre- 
venting interferences and crossed wires, and 
in protecting both apparatus and customers 
from lightning, electric storms and stray 
illuminating currents.” 


x"; Many funny stories have at. different 
times found their way into print about 
electric bell pushes, and the queer mistakes 
made by people who have seen them for the 
first time. Ove of the best of these is told 
by an English electrical engineer. A friend 
of his, to the front door of whose house is 
fitted an electric push button, engaged a 
country girl as servant, and a few days after- 
wards the following facts came out in course 
of conversation: ‘‘I did have a trouble, 
ma’am, with the front door bell, the day I 
came. I tried to take hold of it with my nails 
to pull it out, but could not, and so I took my 
bonnet off and tried to pull it with my teeth, 
and it would not come out, and so I had to 
knock at the door.” The difticulty of this 
performance was increased by the fact that 
the servant had on an old-fashioned poke 
bonnet, which had to be removed before 
she could seize the push button with her 
teeth. 

»*, The average life of a telephone wire is 
not long. In the city an iron wire will last 
no longer than five years, and where tiere is 
much smoke in the locality, three years 
will suffice to destroy its usefulness. Mr. 
W. W. Smith, secretary of the Missouri and 
Kansas Telephone Company, says that in 
the West Bottoms, where there is a large 
amount of smoke from the burning of soft 
coal, a wire is short lived. He showed a 
reporter a coil of wire which had recently 
been taken down. The sulphur in the 
smoke had caused the wire to rust, and, 
though originally it was nearly as large as 
small wrapping cord, it was reduced to 
about the size of heavy sewing cotton. 
Smoke is the great enemy of iron wire, and 
hard drawn copper wire is being rapidly 
substituted, the life of the latter kind being 
practically indefinite, though it costs about 
four times more than the other. The severe 
cold weather of this season, Mr, Smith states, 
has done very little damage either in the 
city or in the country, and a few hundred 
dollars will cover the company’s loss in that 
way. The cold contracts the wires and 
causes them to break sometimes, but the 
great damage comes when there is a hard 
sleet storm, as was illustrated by the heavy 

‘damage done to the wires on Christmas 
night a year ago. 

SS 

Linemen Strike. 


The linemen of Omaha, about 125 in num- 
ber, decided last week to quit work until 
their demand for an increase in wages was 
conceded by their employers. The action 
was taken by the union order of linemen, 
which includes the linemen employed by 
the electric company, Western Union, Union 
Pacific, and telephone companies. The 
companies interested refused to grant the 
increase, which is from $2.10 and $2.25 to 
$2.50 and $2.65 per day. 





The Telegraph in Denmark. 





BY CARL V. HANSEN. 


Prior to the introduction of the electric 
telegraph the semaphore system was in vogue 
in Denmark xs elsewhere, and toa certaia 
extent met the demand for rapid communi- 
cation. After the discovery of electro- 
magnetism had led to practical results, the 
countrymen of Hans Christian Oersted were 
among the first to introduce the electric tele- 
graph as a rapid means of communication. 
In 1889 a short line was erected in Copen- 
hagen. It was, however, not until 1850, 
after the war with Germany, that the gov- 
ernment commenced to collect information 
on the subject from countries where the 
system was already in active use. A bill re- 
lating to the erection of electric telegraphs 
passed the Danish parliament in 1852, and it 
was resolved that the construction and work- 
ing of the line should be entrusted to an 
officer of the royal engineers, who had 
acquainted himself with the subject during 
a stay abroad. 

An underground line was commenced be- 
tween Elsinore and Hamburg, consisting of 
a copper wire, surrounded by a covering of 
gutta-percha, and placed in a leaden tube, 
but the insulation failing, it was necessary to 
take the line up again. After surmounting 
considerable difficulties, the line, 240 miles 
in length, was completed and opened for 
traffic, on February 1, 1854, but broke down 
temporarily that very day, owing to a land- 
slip. On January 1, 1855, a cable was laid 
across the sound from a point near Elsinore 
to Helsingborg, establishing communication 
between Denmark, Sweden and Norway. 
The first telegraph lines, both short, in Swe- 
den and Norway, were opened in 1853 and 
1854, respectively. Meanwhile, in Denmark, 
the difficulties of maintaining and working a 
subterranean line increased, and considerable 
trouble being experienced in dispatching even 
the few messages (about 80 a day) handed in, 
it was resolved to abandon the underground 
wire and adopt the overhead system, which 
was being worked in Germany. Arn aerial 
line, 628 miles in length, with 1,700 miles of 
wire, and 27 offices, was opened on January 
1, 1857, but, owing to the use of bad mate- 
rial, great difficulties were experienced in 
that damp and stormy climate in maintaining 
the lines and obtaining a sufficiently high 
insulation. In 1860 a direct Danish-English 
cable was laid, and as this increased the 
traffic, the efficient working of the Danish 
land lines became more urgent, and it was 
decided to abandon the old system and con- 
struct new and overhead lines, with impreg- 
nated wooden poles and galvanized wire. 
The poles were cut in the great forests near 
Soroe, from which place more than 100,000 
have been sent out, and were treated according 
to Boucherie’s method. Some are still sound 
and standing after 20 or 30 years. A new por- 
celain insulator, for which a Danish laborer 
invented the screw, was adopted, and No. 5 
galvanized iron wire was used for the inter- 
national lines, and No. 7 for the local cir- 
cuits, the new lines being completed in 
1863. Meanwhile, lines connected with the 
State system were carried to the more re- 
tired parts of the country by private enter- 
prise, all these lines being bought up by the 
State in 1871. The war with Germany and 
Austria, in 1864, retarded the development of 
the Danish telegraphs for some years, and 
the loss of Schleswig and Holstein dimin- 
ished the total length of its system by 400 
miles. During the war, the telegraph clerks 
followed the army, and maintained com- 
munication between the different corps. 

The establishment of the Great Northern 
Telegraph Company caused a great increase 
in the transit traffic. This company suc- 
cessfully connected the following countries 
by cable, with Fredericia in each case as the 
terminal office in Denmark : In 1867 a cable 
was laid to Norway; in 1868 direct sub- 
marine connection was made with England ; 
in 1869 a cable was submerged from Russia 
to Bornholm and the coast of Seeland ; in 
1878 an ocean line was laid between Fanoe 
and Calais, and from Frederikshaven to 
Gothenburg, in Sweden, thus embracing all 
the countries in the center of which Den- 





mark is situated. Fredericia may be re- 
garded as perhaps the most important of all 
the telegraph stations in northern Europe, 
because probably no other town is connected 
with so many foreign countries. The clerks 
there number between 80 and 90, and they 
work .35 Morse instruments, one Wheatstone 
duplex system to Copenhagen, and four 
Wheatstone circuits to the cables, where the 
ordinary receiver has been replaced by a 
fast-working recording apparatus, officially 
called the ‘‘undulator.” but familiarly 
known as the ‘‘snake,” which is able to re- 
ceive from a Wheatstone transmitter at the 
rate of over 100 words a minute. 

The number of telegrams (received and 
forwarded) dealt with at Fredericia has in- 
creased from 775,696 in 1879, to 1,462,930 in 
1888. The messages handed in at Copen- 
hagen have increased from 50,298 in 1865, 
to 192,946 in 1875, and to 344,297 in 1838. 
The development of the Danish telegraphs 
will be seen from the following figures : 


1879. 1888, 
No. of Telegraph Stations..... 124 165 
No. of Telephone Stations.....  acnck 40 
EE ag Oka. c aoe 6's! enon P swe0n0 483 
No. of Telegrams.............. 969,123 . 1,525,268 
Length of line (miles, English) 1,829 . . 2,292 
Length of wire (miles .'') £8 .. 6,205 


The Leclanche cell is exclusively used in 
Denmark, and the open circuit system is em- 
ployed, except on some less important lines, 
where several statious are placed in the 
closed circuit, which works well. The total 
number of telegrams exchanged between 
Denmark and some of the most important 
countries, in 1888, is shown below : 









German 175,617 | Russia .... ... 30,835 
Englan 143,252 | France........ 11.647 
Sweden. 91,468 | Holland....... 9,033 
Norway . 36,166 


At first the charge for inland messages 
was at the rate of 2s. 2d. for 20 words, but 
it is now only the equivalent of 63d. for 20 
words, and half that amount for every ad- 
ditional 10 words or less. Owing to the 
comparatively short distances between the 
towns, the good roads, and the railways, the 
post is a formidable rival to the telegraph ; 
still more so, however, is the telephone. In 
every town and in many villages there isa 
central telephone bureau, enabling one to 
converse with friends in other towns within 
a circle of 30 to 40 miles, and these lines are 
being rapidly extended. Most of the tele- 
phone wires are of Bessemer steel wire No. 
14, carried on the tops of the houses. In 
Fredericia silicium copper wire 1.25 mm. is 
employed. 

The director of telegraphs receives £270 
per annum, the engineer £200, managers of 
stations £140 to £155, clerks in charge £112 
to £122, male operators £55 to £100, and 
temale telegraphists £45 to £65. From an 
English point of view these salaries may 
look small, but in Denmark they are con- 
sidered fairly good. Except in the case of 
some of the head officers, who are entitled 
to a pension, five per cent. is deducted from 
salaries, and a similar amount contributed 
by the State, towards funds to pay an 
annuity to widows and to provide for old 
and infirm employés. 

The State has erected 50 telephone stations, 
principally on the west coast of Jutland. 
By this means the fishermen are able to 
communicate with fishmongers at a distance, 
and to get much better prices for their 
catch ; and, all lifeboat stations being con- 
nected by wire, the telephone is also of great 
service in winter in calling for assistance 
when a ship is in danger or ashore. 

On the whole it cannot be denied that 
Denmark has made good use of Oersted’s 
discovery. When extensions of the tele- 
graph to small towns have been demanded, 
the State has not asked so much ‘* Will it 
pay ?” as will the station be of practical use 
in assisting the people to earn a livelihood or 
in saving life. 

tee nihiidieneaanes 
The Brooklyn Institute. 

At a largely attended meeting, held re- 
cently, it was decided to organize a depart- 
mentof electricity. Fifty-two persons agreed 
to pay the annual dues of $5. Of every $5 
paid in, $3 will be devoted to the purchase 
of apparatus. 





The central board of education, of 


Pittsburgh, has accepted a gift of an electric 
light plant for 500 incandescent lamps, from 
the Westinghouse Electric Company, for the 
Central High School. 





On the Mechanical Action of Variable 
Currents. 

M. J. Borgman writes (Comptes Rendus) : 
In attempting to repeat, with the aid of the 
restricted resources of a laboratory, the in- 
teresting experiments made by Prof. Elihu 
Thomson, and so brilliantly demonstrated at 
the time of the exhibition of 1889, I ob. 
tained some new results, which I now have 
the honor to lay before the academy. 

A ring made out of thick copper wire was 
suspended in the place of the beam plate of 
a pair of scales and the balance maintained 
by means of weights ; below this ring was 
placed concentrically a vertical bobbin, con- 
taining a copper wire of 2.5 mm. diameter 
(the height of the bobbin was 120 mm.., its in- 
terior diameter 43 mm., its exterior diameter 
120 mm.). The bobbin may or may not be 
furnished with a massive bar of iron or formed 
of iron wire. The current was supplied by 
accumulators; a commutator which was kept 
in motion at the speed of nearly 1,000 revolu- 
tions per minute by a Breguet electric motor, 
changed the current’s direction 20 times per 
revolution. Even with a current of half an 
ampere the repulsion of the ring was clearly 
marked ; it was less so when the bobbin was 
without the iron bar. On substituting for 
the ring a horizontal disk of similar dimen. 
sions or by a tube of the same metal sus- 
pended in the cylindrical cavity of the bob 
bin, we observed considerable repulsion, 
much less, however, in the case of the tube 
than in that of the disk or ring. 

On substituting for the commutator a 
simple interruptor, affording a number of 
interruptions per minute equal to that of the 
current’s inversions, we noticed similar re- 
pulsions, but of less intensity. It was upon 
the liquid surface of a sheet of mercury that 
I observed the most interesting phenomena. 
The bobbin made use of was merely a coil 
ot insulated wires, connected to each other 
by threads, and deprived of the extraneous 
portions of metals which might interfere 
with the phenomena to be observed. A 
glass basin with a flat horizontal bottom 
containing mercury, was placed as concen- 
trically as possible above the bobbin, and 
the surface of the liquid lightly powdered 
over with lycopodium. A few moments 
after the closing of the alternating or merely 
intermittent current, as the case may be, the 
motions of the particles of lycopodium 
plainly evinced the presence of two circular 
currents of mercury moving in opposite di- 
rections, which combined to form a single 
diametral current. 

These eddies are most marked when the 
thickness of the mercury is least; in fact, 
just sufficient to cover the bottom of the 
base. They are less marked with inter- 
mittent than with alternating currents ; the 
presence of the iron bar increases the inten- 
sity of the eddying movement. 

If we bring about a want of symmetry in 
the field of the bobbin deprived of its bar, by 
inserting a thin copper disk beneath the 
basin excentrally as regards its center, we 
notice two eddies, the current of which is 
towards the disk. Byinserting two or three 
disks beneath the basin, we get four or six 
eddies whose lines of demarkation are 
directed along the diameters of the disks. 
By placing a metal band diametrically 
beneath the basin we obtain four eddies, one 
of whose lines of demarkation is normally 
directed along the band, the other being 
parallel to it; the currents of mercury 
directed towards the center ‘flow along the 
first direction. We obtain two strong eddies 
in the direction of the center of the bobbin 
by placing the basin of mercury slightly 
excentrically upon the bobbin containing 
the iron bar. 

Generally speaking, the mercury currents 
flow towards where the metal is situated 
under the basin, and form eddies, the more 
intense of whose patts are situated nearest 
to this spot. 

By placing beneath the basin a flat ring 
composed of three equal copper, brass, or 
zine sections, we obtain six eddies of differ- 
ent intensities. The pair corresponding to 
the copper is the most energetic, that of zinc 
being barely perceptible, even with a current 
of more than two amperes. 

We obtain no movement of mercury if the 
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basin, being smaller than the central vacuum 
of the bobbin, is placed concentrically 
above it. 

The formation of the eddies above the 
bobbin alone, 7.e., without the bar or the 
metallic plates, is, according to my experi- 
ments, explained by want of homogeneity 
ofthe wire and the imperfect symmetry of 
this bobbin’s form. 

By placing the bobbin horizontally under 
the basin, so that only a portion of the mer- 
cury is above the bobbin, we obtain two ed- 
dies with a line of demarkation above the 
bobbin’s axis. We likewise obtain two ed- 
dies by placing the basin alongside the verti- 
cal bobbin ; but in this case the intensity of 
movement of the mercury will be very 
slight. The mercury need not entirely 
cover the bottom of the basin; the same 
effects will be obtained with isolated drops. 

If we sprinkle iron filings upon the mer- 
cury, we observe a tendency in the larger 
particles to conform to the direction of the 
lines of force whilst submitting slightly to 
the eddying movement of the mercury. The 
most minute particles splutter in all direc- 


tions, like liquid drops in a spheroidal state. 
—— om 


Present Rates Hold Good. 


In making the unfavorable report on the 
bills to reduce telephone charges, the Mary- 
land Senate Committee on Corporations sub- 
mitted figures showing that there are several 
cities in which the charges are even higher 
than they are in Baltimore. This was urged 
as the principal reason, while it was also 
mentioned as a circumstance against a re- 
duction that the telephone company was now 
spending a large amount of money to bury 
its wires and should not now have its rev- 
enues cut down materially. Oneof the bills 
regulated the rental of telephones, and the 
other was designed to prevent discrimination 
by telephone companies. The committee 
assigned its reasuns in two reports. The 
latter stated that the bill to prevent discrim- 
ination by the companies is based upon the 
provisions of a law enacted by the Legisla- 
ture of Indiana, in 1885. It was not known 
until the matter was considered in committee 
that the Indiana statute had been repealed 
in 1889. It is not, in the judgment of the 
committee, expedient to re-enact this law in 
Maryland, As to the other bill, the com- 
mittee reports that it was stated in committee 
that the object of the bill was to reduce tele- 
phone rates in Baltimore City. Under these 
circumstances, it was necessary to know the 
rates charged for telephone service in Balti- 
more compared with the rates charged by 
telephone companies in other states and 


cities. The cust or rental of a telephone and 
transmitter in connection with a separate 
wire in such cities was shown to ke as 
follows: 





No. of Annual Rental 
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* Law telephone. 

These figures influenced the committee. 
The rate in Baltimore being less than in 
several cities, the committee did not think 
it either just or expedient to interfere with 
the existing rates. The committee thinks 
the subject ought to be postponed to another 
period, when different conditions prevail. 





Bogus Telegraph Scheme. 

Bailey Roeth, proprietor of the ‘‘ Union 
Telegraph Company,” at St. Louis, which 
promises to make a skilled telegrapher out 
of a student in three months, upon payment 
of $40, has been arrested for fraud. Roeth 
has obtained about $10,000 in the past six 
months from gullible students, at $40 a 
head. He further stipulated that all gradu- 
ates would be provided with situations worth 
$100 a month. 

State Labor Commissioner Merriwether 
began investigating this company a few days 
ago, and came to the conclusion that it was 
a gigantic fraud. When graduates demanded 
situations, Roeth would smile sweetly and 
say he had a nice place in South America, 
or Mexico, or Siberia, which a man or woman 
about the size of the graduate could fill. A 
number of warrants have been issued against 
Roeth. 





Telegraph Property to Be Sold. 

In the suit of the Boston Safe and Deposit 
Company against the American Rapid Tele- 
graph Company, of Connecticut, tried in the 
United States Circuit Court, in Connecticut, 
a decree of foreclosure and sale was entered 
on January 8, 1890. It was stipulated that 
the testimony and decree in the Connecticut 
case should be taken as proofs in a similar 
case in the United States Circuit Court here 
by the same plaintiff against the American 
Rapid Telegraph, of New York, but that 
any decree which might be entered here 
should abide the event of an appeal in the 
Connecticut case. 

A decree of Judge Lacombe was entered 
last week, adjudging that the mortgage 
which was given in 1883 to cover bonds of 
the American Rapid Telegraph Company,of 
the par value of about $3,000,000, is valid 
and that d fault was made in the payment 
of interest, and that there is now due 
$4,156,385. The property of the company, 
it is directed, shall be sold in the New York 
Real Estate Exchange, by Nathan D. Bates, 
of Connecticut, special master of the court. 

The Effect of Continuous Light on 
Vegetation. 

An experiment is being tried at the Cor- 
nell Experiment Station, New York, with 
growing plants under continuous light. One 
of the forcing houses has been divided in 
two portions by a tight board partition, and 
in one of these divisions is a 50 candle-power 
electric lamp. The light is started about 
sundown and turned off at sunrise. The 
other part of the house has only the natural 
conditions of light and darkness. The plants 
which are being used in the experiment are 
peas, carrots, radishes, lettuce and a few 
flowering plants. Things are just getting 
nicely under way, and the plants are large 
enough so that an auxanometer is being used 
to measure their hourly growth. Some in- 
teresting results may be looked for. As yet, 
not much can be said in regard to the ex- 
periment. The plants under continuous 
light did not do as well at first as the others, 
but they seem to have grown accustomed to 
it, and now the peas and lettuce are doing 
fully as well as those in the other part, with 
possibly a little advantage for the peas under 
continuous light. The carrots and radishes 
are not doing as well. There is quite a dif- 
ference between them in the two houses, and 
especially is it noticeable with the radishes. 
Those plants growing in the brightest light 
do not do as well as those growing where the 
light is not so strong and where it is partly 
shaded. A few plants are also growing with 
none other than the artificial light. These 
are not looking as healthy or growing as 
rapidly as either of the other lots. 

——_e = eo —_—_ 
An Opinion From Maine. 

It has been decided recently that the 
Maine State insolvency law is not applicable 
to electric companies. The Edison United 
Manufacturing Company vs. Farmington E. 
L. and P. Company and N. E. Wiring and 
Construction Company, was the case de- 
cided. 

An opinion by Chief Justice Peters has 
been handed down, dismissing the bill in 
this case. The court decides in this case 
that the electric light company is a corpora- 
tion engaged in business involving public 
duties and obligations, and, therefore, as 
such, is not subject to the insolvency laws 
of the State. 








_ 
Lighting Mexico, 

Some notable shipments of electrical appa- 
ratus have just been made from St. Louis 
to the Republic of Mexico. The Heisler 
Electric Light Company recently forwarded 
two car loads of electrical apparatus, includ- 
ing dynamos, regulator sockets, lamps, 
street and indoor fixtures, wire, insulators, 
plugs, etc., etc., for the complete installation 
of Heisler long distance incandescent plants 
in the cities of Durango and Aguas Calientes. 
Both of these cities are to be lighted exclu- 
sively by this system, and sufficient dynamo 
capacity will be provided for a large amount 
of commercial lighting. On account of the 
high cost of fuel, the steam plants will be 
of the most approved type, compound con- 
densing high-speed engines being used. 





Submarine Cable Borers. 

At a recent meeting of the Zoological So- 
ciety, Captain D. Wilson-Barker, R. N. R., 
F. Z. 8., of the Silvertown Company’s staff, 
gave a very interesting description of vari- 
ous forms of boring mollusks met with dur- 
ing some cable repairs he had been engaged 
in. He also exhibited several specimens of 
these mollusks ; as it is supposed that among 
them are two or three new varieties, these 
specimens have been placed in the hands of 
the British Museum authorities for classifi- 
cation. From Captain Barker’s remarks we 
make the following extract, as being of 
special interest to telegraph engineers : 

** The presence of the teredo in submarine 
cables has for many years been well known 
to telegraph engineers, but so far as I am 
aware, the attention of zoologists has not 
been drawn to this particular habitat of the 
boring mollusk. With the permission of 
Major Wood, managing director of the 
Western and Brazilian Telegraph Company, 
Iam able fo lay some specimens of the teredo 
before the society this evening. They were 
taken from the cable between Rio de Janeiro 
and Bahia, in lat. 22° 11’ 8., long. 40° 22’ 
W., at a depth of 20 fathoms. 

“It may be of interest to remark that 
several teredo faults were discovered in this 
particular neighborhood, thus rendering 
localization a very difficult matter, the more 
so since there existed on the outside of the 
cable no sign indicating the presence of the 
borers. 

‘The specimens of cable exhibited illus- 
trate the exact positions of the teredoes, and 
it will be observed that they must have 
penetrated between thesheathing wires when 
in the embryo state, thus planting themselves 
on the jute, into which they afterwards 
bored. The jute is tanned by a special pro- 
cess before it is laid on the core, and it is 
therefore remarkable that these mollusks 
should be able to bore through this tough 
material impregnated with a chemical solu- 
tion, and then scoop pieces out of the gutta- 
percha core. 

‘* Together with the teredo I found another 
bivalve, and the minute hole in one of the 


teredo valves shows the presence of some 
other boring mollusk, which apparently fed 
upon the teredo itself. 

‘‘IT may mention that in another cable I 
have found specimens of a small Pholas, but 
in this case the sheathing wires were bird- 
caged out, thus affording free communica- 
tion with the jute covering.” 


> 


GENERAL NOTES. 

The State House at Topeka, Kansas, 
was illuminated by electricity for the first 
time last week. There are 705 lights in the 
building. The wiring and insulation are the 
work of the Kansas Electrical Company, of 
which George J. Bayless is superintendent. 

The Lycoming Electric Company, Wil- 
liamsport, Pa., have arranged to change 
from the ordinary double carbon arc circuit 
lamp to the new 40-hour flat carbon lamp 
recently put on the market by the Westing- 
house Cumpany, to run by an alternating 
current. 

Mayor Pingree, of Detroit, with his 
committee on rapid transit, had to go clear 
to Decatur, Ill., to discover that an excellent 
system of single trolley railway was made 
by the Detroit Electrical Works under Rae’s 
patents. The system was put through a 
severe snow test, and behaved to the satisfac- 
tion of all. 

The Missouri Electric Lighting Company 
reports a loss, during the past month, 
of $150, caused by boys throwing stones at 
and breaking the glass globes of their lamps 
in alleys. Mayor Noonan declares that in 
the future he will show no clemency to the 
eulprits if they continue in their evil ways 
and are captured. 

A number of young men were entertained 
at the rooms of the Hartford Young Men’s 
Christian Association, recently, by Mr. A. 
H. Eddy, the president of the Eddy Electric 
Manufacturing Company, of Windsor. Mr. 
Eddy gave an instructive talk on the prac- 
tical working of various electric contriv- 
ances. He illustrated his remarks by draw- 
ings on the blackboard, and by showing 
some electrical appliances. 

















: At the meeting of the Western Union 
Telegraph Company’s directors, held last 
week, William Waldorf Astor was elected a 
director in place of the late John Jacob 
Astor. The directors also declared a divi- 
dend of 144 per cent., payable April 15. 
The books close March 20, and re-open 
April 2. 


.... The general term of the Superior 
Court of New York has just handed down a 
decision in the case of J. H. Goodsell against 
the Western Union Telegraph Company, af- 
firming a judgment in favor of Goodsell and 
against the company for about $60,000. 
This is the third time this case has been up 
to the general term. The action was brought 
eight years ago to recover damages for the 
breach of a contract for transmitting what 
were known as the National Associated Press 
dispatches. An appeal will probably be 
taken to the court of appeals. 

..-. The Knights of Labor have presented 
their views on the telegraph question to Con- 
gress by an address by Ralph Beaumont, chair- 
man of their national legislative committee. 
The Knights strongly oppose the Wana- 
maker bill because it contemplates what they 
call a partnership between the government 
and a monopolistic corporation, and which 
is in no sense a proper business measure, 
Every advantage gained by a corperation is 
considered as an added danger and menace 
to the public welfare. The postal telegraph 
bill introduced by Mr. Wade, of Missouri, 
appropriating eight millions of dollars to 
build a system of lines to connect all places 
of 500 inhabitants or more, or which now 
have telegraphic communication, is the one 
supported by Mr. Beaumont on behalf of the 
labor organizations. He argued that the 
government should own, control and oper- 
ate a complete telegraph system for the bene- 
fit of its citizens, even should the conduct of 
the business result 1m uw deficiency, feeling 
confident that Congress would receive the 
support of public opinion in the passage of 
the Wade bill, which has been specially pre- 
pared by his committee to meet the views of 
the laboring men. 


Telegraph Operators Discontented. 

In various quarters there are signs of great 
discontent among telegraph operators, and 
it is even said that the feeling may result in 
a general strike. The great trouble with the 
telegraphic service is, that it is overcrowded, 
and that the glut of good men, always a 
noticeable feature, is even more marked now 
that competition among those who employ 
operators is at a minimum. In fact, it some- 
times looks to us as though the period of com- 
petition were, in the long run, the worst part 
of the business, because by raising salaries 
temporarily and inducing recruits to enter 
the field, they serve only to intensify the 
struggle and distress when combination is 
again the order of the day, and when by the 
consolidation of force and the closing of 
hundreds of offices, the chances of remuner- 
ative occupation are reduced to what may 
be called the normal state. At the present 
time the operators are none too well paid, 
while their hours are long and the work is 
exacting, but how a strike would remedy 
this state of affairs, even in a year of polit- 
ical activities such as this promises to be, is 
difficult to see. There are a large number 
of persons familiar with telegraphy who 
would be ready to fill at once the positions 
vacated, and hence a strike might be highly 
disastrous to those engaged in it. In fact, 
the low rates of pay amongst operators are 
mainly due to this fact, and if the conditions 
were otherwise, salaries would at once ad- 
vance. Better far than a strike would be 
some effective discouragement of the swarm 
of beginners who are cajoled into learning 
telegraphy by lying stories, and who become 
operators only to cheat themselves and help 
starve others already at the key. 
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* * Covington, Ky., will use the double 
trolley system on the new electric roads now 
building. 


* * The first day’s receipts of the electric 
railroad at Victoria, B. C., were $350, a 
trifle over $80 to each car. The directors 
ordered $15,000 more stock issued and will 
extend the road to Beacon Hill Park. 


* * The promoters of the scheme to sub- 
stitute electricity for steam as the motive 
power on the underground railway system 


of London, are enthusiastic over the success-’ 


ful test of one of their motors, which was 
made on the Clapham line recently. The 
motor drew an ordinary train at the rate of 
20 miles an hour without the slightest diffi- 
culty, and the fact that the work was per- 
formed 70 feet beneath the surface and 
involved passage through the tunnels under 
the river, showed the fallacy of the objections 
of those who have contended that the use of 
electricity underground would not be made 
successful, 
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New Electric Railway Work. 

The Thomson-Houston Electric Company 
has recently closed a contract with the Au- 
gusta, Hallowell & Gardiner Railway Com- 
pany, of Augusta, Me., for three motor cars 
and an equipment of three miles of track. 
It is intended to operate this line between 
the above-named cities, between which there 
is no means of communication now, except 
by the turnpike and the steam road. The 
construction work will be commenced as 
soon as the ground will permit setting poles, 
and it is expected to have it in operation 
carly in the spring. 

A contract has been closed by the Thom- 
son-Houston International Company with 
the Bremen Tramway Company, Bremen, 
Germany, for six motor cars and two miles 
of electrical equipment. 

The Citizens’ Street Railway Company, of 
Indianapolis, Ind., has contracted for six 
and one-half miles of equipment and ten 
motor cars. 

A contract has also been closed at Pueblo, 
Col., with the Pueblo City Railway for ten 
motor cars, The overhead construction will 
be used throughout on this line, which com- 
prises a total of 21 miles of track. 

A contract has also been closed at Port 
Townsend, Wash., with the Port Townsend 
Street Railway Company, for three cars. 
The line is three miles in length. The over- 
head construction will be used. 

The Rockford Street Railway Company 
has also closed a contract for a line (over- 
head construction) of six and three-quarter 
miles in length, and an equipment of seven 
motor Cars, 

The South Bend & Mishawaka Street 
Railway Company has closed a contract for 
an electric railway at South Bend, Ind. The 
line will be eight miles in length (overhead 
construction), and six motor cars will be 
used, 

A coutract has also been closed with the 

Springfield City Railway Company, Spring. 
tield, Mass., for a line of two miles in 
length, on which six cars will be operated. 
_ A contract bas also been closed at Spring- 
field, IN., with the Springfield City Railway 
Company, for eight motor cars, and equip- 
ment of seven miles of track (overhead 
system). 

A contract has also been closed with the 
Toledo Electric Railway Company, Toledo, 
Ohio, for an additional equipment of 17 
miles of track and 25 motor cars. There are 
already three motor Cars in operation there, 
and two miles and one-half of track have 
been equipped. With the additions the road 
will have 28 motor cars and 191g miles elec- 
trically equipped. 

The Winona City Street Railway Com- 
pany, Winona, Minn., bas also closed a con- 
tract for five motor cars and four miles of 
track, and the Douglas County Street Rail- 
way Company, for the same length of track 
and two motor cars. 

A contract has also been closed at Shreve- 
port, La., for four motor cars, and four 
miles of track. 10 

These contracts aggregate 114 motor cars 
and 107.05 miles of track. 





Sending Pictures by Telegraph. | 
Mr. H. Rickinson, of London, is the in- | 
ventor of a system of transmitting sketches | 
by telegraph, recently described in /ndustries. 
he advantages of such a method of com- | 
munication lie in its applicability in time of | 
war to telegraphing the position of an enemy, 
etc. It would also be useful in tracking a 
criminal, for his portrait could be transmitted | 
rapidly from place to place. The method 
of working will be understood from the 
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High Tension Alternating Current 
Circuit. 


BY CH. JACQUIN. 





[Abstract of an article published in La Lumiére 
Electrique, February 25, 1890. } 
Continuous current installations, on ac- 
count of their great number and of the low 
potential generally required in them, do not, 
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Fig. 1.—SENDING PicTtcREs BY TELEGRAPH 
LEADING Poinr 
illustrations we give and the table on this 
page. The original sketch is divided up into 
squares by means of ordinates and abscissz, | 
and each square is identified by the letters 
which are ranged along the sides of the chart. 
Each of these squares is again divided into | 
five parts, which are identified by the num- 
bers 1, 2, 3, 4.and 5, and each such part is | 
divided into two, and half the part is denoted 
by the letter j. Any point in the picture 
thus has two co-ordinates, as in analytical 
geometry, and these co-ordinates are com- 


.—CHART FOR LOCATING THE PosITION OF 
8 IN PICTURE. 


| as regards the conductors, offer any great 


difficulties, and there is not much to be said 
about them in this respect. This does not 
refer to continuous current installations, 
where the current intensity is constant, 
which are, as yet, few and far between, and 
which require very nearly the same pre- 


| cautions as those in which alternating cur- 


rents are employed. These latter present 


| several important peculiarities, which have 
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Fie. 2.—RoveH OUTLINE OF SKETCH TAKEN FROM CHART. 


municated by telegraph. A- broken line is, 
of course, identified by a number of points 
taken along it. When the sketch has been 
reproduced by joining the points constituting 
the lines, the details may be filled in by 
the aid of the descriptive words added. 
It may be of interest to add that the scene 
depicted in the specimen illustration is a 
view from Whitby Harbor. 


not, so far, been sufficiently taken into 
account. 

Distribution by alternating currents is 
effected at a very high potential, varying 
generally between 1,000 and 2,500 volts, and 
even reaching as high as 10,000, as is the 
case in the Deptford installation. Besides, 














Fie. 3.—CoMPLETED PictURE SHADED IN ACCORDANCE WITH MESSAGE. 
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alternating currents, as generally employed, 
change in direction with the very high 
frequency of from 50 to 100 periods per 
second. The effects of these two elements 
are of different nature. The rapid frequency 
produces inductive phenomena in the con- 
ductors, while the high tension exerts its 
influence on the insulation. 

Theory and experience show that the in- 
tensity of the current which traverses the 
dielectric of a cable is proportional to the 
difference of potential between the conductor 
and the outer surface, and inversely pro- 
portional to the insulation resistance of the 
dielectric. The outer surface of a cable is 
always at the potential of the earth, or, say, 
zero; on the other hand, in a constant po- 
tential circuit, the potential of one of the 
conductors is equal for its entire length to 
half the potential of the whole circuit. If 
we call this difference of potential E, and 
the insulation resistance of the circuit 
formed by the two conductors p, the inten 
sity, 7, passing through the insulation, will 
be represented by the formula: 

E 
P 





The insulation resistance, p, of a cable is 
not invariable when the difference of poten- 
tial, E, varies. As the tension increases, the 
insulating material becomes more perme- 
able to the action of the current, and the 
resistance, p, diminishes. This diminution 
has been found to be 10 per cent. between 
one and 100 volts. From this there results, 
therefore, that the intensity, 7, lost through 
the insulation, increases at a greater rate 
than the difference of potential, E. Conse- 
quently, if we desire to maintain in a cir- 
cuit the same loss of intensity, 7, with the 
different tensions, E, the insulation resist- 
ances, p, must be proportional to the differ- 
ences of potential, E. 

We can say, therefore, in a general way, 
that an alternating current installation, work- 
ing at a potential of 2,000 volts, ought to 
have an insulation resistance at least 20 times 
as high as that of a continuous current 
installation exposed to similar conditions. 
Looking at this more closely, however, we 
can see that a comparison made in this man- 
ner is incomplete. 

A continuous current installation com 
prises two parts; the main cables, of com- 
paratively short length, andthe distributing 
network, properly so called, the extent of 
which is very great. These two parts are 
intimately connected with each other, so that 
a fault ina branch circuit influences the 
insulation of the entire network. Conse- 
quently, all parts of the installation ought to 
be equally carefully insulated. In systems 
of distribution by alternating currents, on 
the contrary, the distributing network is 
entirely separated from the main circuit, by 
means of the transformers. The secondary 
circuit is less extensive, and as it never 
possesses a potential of more than 100 volts, 
itis by no means necessary that the insula- 
tion should be so very great. Besides, if a 
ground occurs in this circuit, no effect is 
produced therefrom in the primary circuit. 
The latter is generally of considerable length, 
and carries a current of very high tension ; 
its insulation, therefore, ought to be the 
object of most particular care and study. 

For alternating currents, as for continuous 
currents, the cables ought to be constructed 
so that the irsulation resistance in ratio to 
the unit of length and to the unit of E. M.F., 
should be greater than a certain value, in 
order that the current intensity 7, wasted per 
unit of length, may be constant, and of 
sufficiently smal] amount. Moreover, if we 
aim to obtain as small a loss as possible 
through the dielectric, it is not only to pre- 
vent loss of energy, but also because the 
traversal of the insulation by a strong cur- 
rent, would produce in it a deterioration, 
which, once commenced, would never cease 
augmenting until] the insulation was com- 
pletely destroyed. 

To determine the degree of insulations 
which cables ought to possess, we can refer 
to the specifications adopted by the technical 
commission of the municipal laboratory of 
the Halles. According to these, the cables 
working at a tension of 2,400 volts must 
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have an insulation resistance of at least 620 
megobms per mile. If we compare this with 
a tension of 100 volts, we see that an insula- 
tion resistance of only 26 megohms per mile 
is necessary. The circuit working at a ten- 
sion of 2,400 volts possesses, therefore, the 
same conditions of safety as a cable having 
an insulation of 26 megohms a mile at a ten- 
sion of 100 volts. But the cables employed 
in all low tension systems have a much 
higher insulation than this. The minimum 
of 620 megohms per mile for a tension of 
2,400 volts is, therefore, by no means an 
exaggerated precaution, and can be taken as 
a basis for comparison. 

It must be borne in mind that to possess 
any real meaning this.figure must refer not 
to factory measurements, but to the cable 
when laid and ready for service. It fre- 
quently happens that certain cables are 
found, after laying down, to have lost a con- 
siderable proportion of their insulating qual- 
ities. The Paris town council, foreseeing 
this possible diminution, has specified that 
cables for high tension circuits, having been 
approved at the factory, are to be again 
tested after laying down ; the lowering of 
the insulation between the first test and the 
second is not to exceed 10 per cent. 

It is of the utmost importance in con- 
structing a high tension alternating current 
system that the main cables should have a 
very high insulation, and that they should 
be capable of maintaining it for a long time. 
But, up to the present time, very few sys- 
tems have fulfilled this condition. 

The cables which bave most generally 
been employed for these installations are 
insulated with a covering of textile material, 
such as jute, impregnated with a resinous 
compound. The German and Austrian 
manufacturers maintain that such cables can 
be made having an insulation of from 300 
to 360 megohms per mile. 

These figures are only misleading ; they 
have certainly been obtained by measuring 
the cables immediately after manufacture. 
At such a time, the jute being perfectly dry, 
the resinous compound affords a sufficiently 
high insulation. But jute itself is not a good 
insulator, and, moreover, it is very bygro- 
scopic material, so thatthe cable,even though 
itis protected by a lead covering, absorbs 
sufficient moisture during transportation, 
handling and laying Cown, to reduce the 
insulation to a pretty low figure. It is for 
these reasons that jute cables, made in 
French factories, after having been laid 
down under very favorable conditions, have 
never succeeded in showing an insulation 
of above 60 megohms per mile. The insula- 
tion diminishes, also, continually as long as 
the cable is kept in service. Jute cables 
might, perh*ps, be used with advantage for 
systems of distribution at 100 volts, but for 
tensions of 2,000 volts they have an insula- 
tion at least ten times too low. In France, 
jute cables have been used for a central sta- 
tion system, operating at a tension of 2,400 
volts, but the experiment was a complete 
failure, and after a year’s service the cables 
broke down altogether. 

For the Deptford central station, where a 
pressure of 10,000 volts is to be used, a new 
type of cable has been devised. The insu- 
lating material consists of paper impreg- 
nated with paraffine and subjected to power- 
ful compression. This cable is said to have 
given’unsatisfactory results in the tests that 
have been made on it, and the experiment, 
therefore, does not seem to be a very happy 
one. 
India rubber possesses very high insulat- 
ing qualities, and when it is pure this ma- 
terial scarcely changes at all. It would ap- 
pear, therefore, that rubber insulated cables 
only, as far as we know at present, are cap- 
able of affording a sufficiently high and con- 
stant insulation for alternating current cir- 
cuits. Having procured good cables, we 
must also take care that they are well laid 
down, and that the joints and house connec- 
tions are made in as perfect a manner as 
possible. Although the making of a joint 
would seem to be a simple matter, it is, on 
the contrary, a very difficult operation if we 
desire the insulation of the joint to be as 
high as that of the rest of the cable. A 
useful precaution to take is to test all joints 
and house connections in groups of a few at 
a time as soon as they are made. It is also 
very necessary to measure the insulation re- 
sistance of the entire network as frequently 
as possible. It is evident that the figures 
obtained in these tests must be differently 
interpreted according to whether the instal- 
lation is continuous or alternating current. 
In the former case the system is so much ex- 
tended that it is impossible to know the total 
length of all the wires under test. In these 
cases it is usual to employ the formula pro- 
posed by Mr. Picou : 


p—K> 


p being the total insulation resistance of the 
circuit ; E the difference of potential ; I the 
total current output, and K ap arbitrary 
constant. 

In this formula, E and I being known 
quantities, and the value of » being ascer- 
tained by the test, the value of K is easily 
deduced, and by this value we determine 





whether the insulation of the network is u 
to the mark. The minimum value of K, 
below which it should never be allowed to 
drop, has not yet been fixed with any pre- 
cision. The point at which the leakage be- 
comes dangerous is a question of judgment, 
which varies with different individuals. M. 
Picou, for example, places the limit of K at 
500, the Electro-Technical Society,of Vienna, 
at 5,000, M. Upperborn, at 10,000, etc. 

It must be remarked, that when the value 
of K diminishes to a very low point, it is a 
matter of considerable difficulty to ascertain 
the exact locality of the fault, all the 
branches of the network being connected 
together. With alternating currents, the 
question is much more simple, as we measure 
only the insulation of the primary circuit. 
The-approximate length of this circuit is 
always known, and the insulation can be 
determined and considered in the same man- 
ner as has already been described, referring 
tocables. When p is the observed insulation, 
E the tension employed, and / the length of 
the primary circuit, the value of the insula- 
tion of the system is arrived at by this 
formula : 

pl 
M=——, 
that is to say the insulation resistance com- 
pared with the unit of length and with the 
unit of tension. 

The city of Paris specifies that cables sub- 
jected to a tension of 2,400 volts shall have 
an insulation of 1,000 megohms per kilometer 
after laying, which places the value of M at 
= ohms per volt and per kilometer of 
cable. 

Nobody has yet. fixed a minimum value 
for M. In my opinion the insulation of an 
alternating current system becomes danger- 
ously low when M is less than 10,000 ohms 
per volt per kilometer of cable. 

The frequency of alternating currents 
varies in different systems, but it is always 
very great, ranging from 50 periods per 
second in the Zipernowsky machine, to 130 
per second in that of Westinghouse. Con- 
ductors which carry these rapidly alternating 
currents produce in the surrounding space 
lines of force varying at each instant in a 
very rapid manner. 

This varying flow of force must produce 
inductive phenomena in neighboring metallic 
bodies. Telephonic circuits, particularly, 
which as we know already are affected by 
continuous currents, are probably disturbed 


toa greater degree by alternating currents 


of high periodicity, although I know of no 
experiments having been made to establish 
the difference. In order to avoid these dis- 
turbing effects, concentric cables have been 
used when alternating current installations 
have been placed in the neighborhood of 
telephone circuits. 

When two conductors are placed side by 
side, each one produces a series of lines of 
force radiating on each side from a point 
midway between them and spreading out- 
wards at the further sides of the conductors. 
In a concentric cable, consisting of a central 
conductor surrounded by a tube from which 
it is separated by insulating material, each 
conductor produces a series of lines of force, 
all of which have a common center in the 
inner conductor. The two conductors being 
traversed at each instant by equal currents 
of opposite sense, they produce lines of force 
also equal and of opposite sense which con- 
stantly neutralize each other, so that in the 
outer covering no appreciable flow or lines 
of force can exist. Therefore no induction 
can take place in the surrounding space. 

There are other means of attaining the 
same result with simple cables. If the two 
cables constituting the circuit are enclosed 
in an iron tube, this tube acts as a magnetic 
screen. The lines of force instead of follow- 
ing an extended curve, as in the first case, 
are arrested by the iron tube on account of its 
low magnetic resistance ; no flow is produced 
and consequently no induction can take place 
beyond the tube. 

Simple cables armored with iron or placed 
in an iron tube, produce inductive phenom- 
ena in the metallic covering, giving rise to a 
loss of energy. This loss is much more con- 
siderable in the case of a simple cable, 
armored with iron, than when two cables 
are placed in aniron tube. . 

In the first case, the armoring of each 
cable forms a closed magnetic circuit, which 
causes considerable loss of energy, due to 
hysteresis. The iron tube, on the contrary, 
forms two open magnetic circuits, as there are 
two poles, one above and one below thecentral 
point between the two conductors. Such 
circuits, developing hysteresis to a ver 
slight degree, will cause small] loss on th 
account, 

Exhaustive experiments have been made 
by the writer to ascertain the exact value of 
these losses. Three different types of cable 
were experimented upon ; the first insulated 
with rubber and covered with braid, soaked 
in compound ; the second insulated in the 
same way, and protected with a lead tube, 
and the third having above the lead tube, a 
thin covering of tarred jute, and over this an 
armoring of iron wires, the whole being 
covered with bitumenized tape. The exper- 
iments were made on 200 meters of cable, 





the dynamos used being a Siemens alternat- 
ing machine, giving 100 alternations per 
second. ; 

With the first type of cable the loss by 
induction was nil, this result being easy to 
anticipate, the flow of force meeting with 
no metallic body. The second cable was 
treated by two different methods. First, the 
two extremities of the lead tube were left 
free, the cable lying on the ground ; and 
afterwards the ends of the lead tube were 
united by means of a copper wire, produc- 
ing the same conditions as a perfect contact 
with ground along the whole length of the 
tube. In both cases the loss was very 
slight, being from one to two per cent. of the 
energy developed in the conductor. This is 
explainable by the fact that lead being a 
non-magnetic metal, hysteresis is not pres- 
ent ; only induced or Foucault currents of 
slight importance are produced, the magnetic 
field being of low intensity. The lead 
covered iron armored cable was tried, first, 
with the extremities of the tube and armor- 
ing free, then with the armoring joined by 
a copper wire, and, finally, with the lead 
and iron joined in quantity and at the same 
time the extremities canely a copper wire. 

In the first case hysteresis and Foucault 
currents are produ and the loss is only 
18 per cent. of that caused by the conductor 
itself. When, however, the armoring is 
short-circuited, it constitutes the secondary 
circuit of a transformer, and an induced 
current is developed in it of proportionately 
greater intensity as the resistance of the 
circuit is lowered. For this reason the loss, 
which is 28 per cent. with the iron short- 
circuited, becomes 35 per cent. when the 
iron and lead are joined in quantity. 

The above figures refer to a frequency of 
6,000 alternations per minute, which is that 
employed in the Zipernowsky system. It 
would have been advantageous to measure 
the loss in the armor of a cable, with cur- 
rents of higher periodicity having 10,000 to 
12.000 alternations per minute, because it is 
evident that this loss increases in proportion 
to the rapidity of the alternations. 

With currents of 100 periods per second, 
that is, the highest frequency possible, we 
can say that the loss in the lead covering of 
a cable is from two to three per cent. of the 
energy developed in the conductor, and that 
in a cable armored with both lead and iron, 
this loss is, at the very maximum, from 45 
to 50 per cent. of the loss of energy due to 
the conductor itself. But, in high tension 
alternating current systems, the loss in the 
primary circuit is rarely greater than five per 
cent. of the total output of energy of the 
station. Therefore, the supplementary loss 
in the cables, due to their outer protection, is 
absolutely negligible in the case of a lead 
covered cable, and with a cable protected by 
both lead and iron represents a maximum of 
2.5 per cent. of the total output. 

e have seen the special conditions to 
which cables for high tension alternating 
currents are subjected, and the question of 
price remains the only one to be discussed. 
Many such installations are equipped with 
bare overhead conductors, excellent results 
being obtained when proper care is observed 
in the selection and placing of the insulators. 
Aerial wires, however, should be restricted 
to small towns where the posts and wires do 
not form too much of an obstruction. 

The majority of underground conductors 
are of the Siemens concentric type, the in- 
sulation being of jute and resinous compound 
covered with a lead tube to exclude moisture 
and armored with iron wires. These cables 
can be buried directly inthe ground, without 
necessity for conduits or subways, they are 
cheap to manufacture, and no loss of energy 
is caused by the armor. These advantages 
are offset by lack of security, owing to the 
low insulating qualities of jute, which de- 
fect is naturally magnified in a concentric 
cable, as the Selvente of potential between 
the two conductors is twice that which ex- 
ists between the conductor of a simple cable 
and the earth. 

Consequently , I agree completely with the 
opinion expressed by Professor Forbes, that 
this type of cable is by no means suited for 
high tension distribution. Concentric cables 
require twice the thickness of insulation that 
is necessary for simple cables of the same 
degree. With a concentric cable insulated 
with india rubber a very thick coating of 
rubber is obtained, and the process of vul- 
canization is very difficult. The concentric 
cable for the Halles cost $6.60 per meter, 
whereas simple cable would cost $1.67, or 
$3.34 per meter for two cables, against $6.60. 
In all other respects concentric cable insu- 
lated with rubber is excellent. The insulation 
is very high and no induction is produced, 
either in telephone circuits or in the armor. 

Jute-insulated cable, either concentric or 
simple, is not to be relied upon. Concen- 
tric cable insulated with rubber is too ex- 
pensive. For the construction of under- 
ground lines for ‘high tension alternating 
currents, combining economy with safety; 
nothing better can be employed than simple 
cables insulated with rubber, lead covered 
and placed in conduits, lead covered and 
iron armored and buried directly in the 
ground, or the two cables enclosed in an 
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—— The Fall River Electric Light Com- 
pany has elected these ofticers : Treasurer, 
Owen Durfee ; directors, M. J. Perry, F. 8S. 
Stevens, W. H. Hathaway, J. D. Flint, E. 
L. Anthony, F. O. Dodge. 


—— The following new Heisler plants 
have just been started, and are reported as 
operating with entire satisfaction : Holden 
Water Co., Holden, Mo. ; Bonham Electric 
Light and Power Co., Bonham, Tex.; H. H. 
Williams & Co., Wauseon, Ohio. At Hol- 
den and Wauseon these plants are doing the 
city lighting. 

— The San Jose, Cal., Council has 
awarded the contract for street lighting to 
the Electric Improvement Company, by a 
vote of five to two, over-riding the Mayor's 
veto. The peopleare well pleased, as this in- 
sures competition in the light business and a 
reduction of gas rates to $2.50 per thousand. 
The old gas company has had a monopoly, 
and charged $3.50. 

—— The electric light plant of the Opera 
House, of Caracas, Venezuela, South Amer- 
ica, which has been in operation for a little 
over six years, consists of one Weston dy- 
namo operating 687 Sawyer-Man lamps, fo- 
cusing lamp and two arc lamps. The above 
plant is in charge of Mr. Carlos G. Palacios, 
who also superintends the plant in the Cap- 
itol at Caracas, where 14 arc lamps are used 
of the Weston type. 

The new wire ordinance governing 
wires inside of buildings, at Minneapolis, 
Minn., now in preparation, provides that 
wires carrying more than 250 volts of electro 
motive force, shall not be concealed nor 


come in contact with wood or other inflam- 
mable substances; also that the wires must 
enter and leave the building at the same 
place, to facilitate the shutting off of the 
current. 





—— The best evidence of the success of 
any apparatus is the fact of repeated orders 
from the same customers. One of the earli- 
est Heisler electric light plants installed, was 
that put in by the Leavenworth Coal Com- 
pany, Leavenworth, Kansas, being operated 
from their coal pits in the suburbs of that 
city. For some years they have been operat- 
ing two large Heisler machines, and have 
just added a third. A short time ago, the 
Tampa Electrical Illuminating Company, 
Tampa, Florida, ordered an outfit, and be- 
fore starting up, found such a demand for 
lights, that they placed an order for addi- 
tional apparatus, doubling the original 
capacity. The Heisler plant at Orange, 
New Jersey, has also found it necessary to 
add another large machive. 

soabinhinkepihiaiihaceticiaamiatas 

Vice-President Byllesby in London. 

The introduction into England at one 
stride of the largest Westinghouse station 
yet built—that at Sardinia street—has natur- 
ally aroused the interest of electrical engi- 
neers who are anxiously awaiting further 
developments. Although Westinghouse has 
come to England somewhat late in the day, 
and therefore possibly has become looked 
upon a little in the light cf aninterloper, the 
machines are of course equally American 
with other acclimatized systems, as the 
Brush or the Thomson-Houston. The com- 
pany, which has its offices in Victoria street, 
Westminster, is a separate company to the 
American company, formed almost entirely, 
we believe, with English capital, and in 
which, therefore, English engineers and 
financiers are deeply interested. The second 
instalJment of the Sardinia street station for 
15,000 lamps was added and completed some 
three weeks ago, making plant for 25,000 
lamps of 16 candle-power. Other under- 
takings are under way, and we think it will 
be interesting to state that at least three very 
large central stations—one being for 100,000 
lights, the others for 50,000 and 60,000— 
may be expected to be heard of as to be 
begun before very long. One of these is for 
the Continent. Nothing bas actually been 
done as yet with regard to the Westinghouse 
Works which were to be erected, though 
their erection has been definitely sanctioned, 
and the plans for works with all departments 
have. been prepared.—London Electrical 
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J. H. Bunnell & Company are 
meeting with great success in introducing 
the New Burnley dry battery. Telephone 
people are particularly well pleased with it, 
and the offer of Bunnell & Company to send 
a sample cell to every telephone exchange in 
the country, not only proves the faith of the 
manufacturers but presents an opportunity 
for testing that is greatly appreciated by 
telephone managers. 


The Complete Electric Construc- 
tion Company, of New York, has taken 
charge of the electrical work of the In- 
terior Electrical Conduit Company, the lat- 
ter company devoting itself exclusively to 
manufacturing. This insures reliable etec- 
trical work by experienced and skillful men. 
The Complete Company is one of the most 
enterprising companies in the field, and is 
meeting with a deserved success. 


The John T. Noye Manufactur- 
ing Company, Buffalo, N. Y., have 
just concluded a contract with the city of 
Easton, Pa., to furnish them with a com- 
plete power plant for city lighting, which 
will consist of two 200 horse-power Rice 
automatic engines, three 74’x16’6" boilers, 
and all the other adjuncts of a complete 
steam plant. This plant will be quite a 
model of an electric light station, as neither 
time nor money will be spared in making it 
as near perfect as possible. 


The Heisler Electric Light Com- 
pany, of St. Lou’. r-port recent contracts 
from the following ¢ . :: panies for their long- 
distance incandescent e!-ctric lighting appa- 
ratus: Staten Island Light, Heat and Power 
Co., Port Richmond, 8. 1., N. Y.; Com- 
plete Construction Co., Union Hiil, N. J. ; 
Johnstown & Gloversville Gas Light Co., 
Johnstown, N. Y.; Germantown Electric 
Light and Power Co., Germantown, Pa. ; 
The Electric Light Co., Milledgeville, Ga. ; 
Messrs. Rheubottom & Bond, Union City, 
Mich.; Pierre Electric Light and Power 
Co., Pierre, South Dakota. 


The Baxter Motor is again in the 
field, and the company having overcome 
the financial troubles which overtook them— 
through no fault of the motor, which is one 
of the best in the field—is now in shape to 
supply the motors to electric light and power 
companies generally. The new company is 
known as the Baxter Electric Motor Com- 
pany, of which Mr. E. G. High is president, 
Mr. R. B. Grifttin is secretary, and Mr. David 
E. Evans, the well-known electric light man, 
is superintendent. The office and works of 
the company are at Chase, Biddle and 
Chester streets, Baltimore, Md. The Review 
extends congratulations to the Baxter people 
on their enterprise in again starting in busi- 
ness and hopes that they may meet with a 
full measure of success. 


The Empire City Electric Com- 
pany have gained additional facilities, 
which were much needed, and at the same 
time bave added greatly to the handsome 
appearance of their salesrooms at 15 Dey 
street, by the erection of an elegant brass 
partition between the sales department and 
the manager’s and treasurer’s offices, and by 
the introduction of the electric light. The 
current is used for the double purpose of 
illuminating the store and displaying in ac- 
tual operation the cut-outs, switches, lamps, 
etc., etc., Which the company handle. They 
report a large and increasing business, with 
a bright outlook for the spring and summer 
trade. At their annual stockholders’ meet- 
ing, held on the 6th inst., the following- 
named officers and trustees were elected : 
©. E. Madden, president and general mana- 
ver; E. T. Gilliland and H. L. Storke, vice- 
presidents; H. G. Madden, assistant gen- 
eral manager ; Fredk. Lines, secretary ; W. 
T. Black, Jr., treasurer; J. A. Seely, J. C. 
Tomlinson and F. C, Timpson, 


F. B. Aspinwall, 112 Liberty street, 
New York, agent for the Wainwright Man- 
ufacturing Company of Massachusetts, re- 
ports the following sales of the Wain- 
wright feed water heaters; each heater is 
sold under a 10 years’ guarantee: Canada 
Electric Light Company, Amherst, N. S.; 
Edison Electric Light Company, Pottsville, 
Pa.; North Attleboro Electric Light Com- 
pany, North Attleboro, Mass.; Massachu- 
setts Construction Compsny, Bridgewater, 
Mass.; Lewiston Electric Light Company, 
Lewiston, Ill.; Belfast Electric Light Com- 
pany, Belfast, Me.; Union Electric Light 
Company, Beverly, Mass.; Norwalk and 
South Norwalk Electric Company, South 
Norwalk, Conn.; Marble City Electric Light 
Company, Rutland, Vt.; Greensburg Gas 
and Light Company, Greensburg, Md. ; 
Amherst Gas Company, Amherst, Mass. ; 
Norwich Electric Light Company, Norwich, 
Conn. 


The Thomson-Houston Electric 
Company records the following sales of 
arc and incandescent apparatus for isolated 
plants: Arc—Cincinnati Ice Machine Co., 
Cincinnati, O., 30; T. Kenard & Sons’ Car- 
pet Co., St. Louis, Mo., 37; Quincy Mining 
Co., Hancock, Mich., 25; Adams Express 
Co., Philadelphia, Pa., 35; A. C. Yates & 
Co., Philadelphia, Pa., 18. Incandescent— 
A. J. Wilkinson & Co., Boston, Mass., 100 ; 
Davidson Rubber Co., E. Cambridge, Mass., 
200; Mount Kineo Woolen Co., Sebec, Me., 
200; Boston Y. M. C. A., Boston, Mass., 
400; Wm. Cramp & Sons, Philadelphia, Pa., 
200; Rhodes & Keese, Los Angeles, Cal., 
100; Granite Mountain Mining Co., Phil- 
lipsburg, Mont., 75; Auburn Mining Co., 
Auburn, Ind., 300; Minneapolis Fluur Co., 
Minneapolis, Minn., 200 ; Boston & Montana 
Mining Co., Great Falls, Mont., 650. Cen- 
tral station direct current apparatus: Incan- 
descent—Clinton, N. Y., 400; Nickerson, 
Kan., 300; Germantown, Pa., 400. Central 
station alternating current apparatus: Incan- 
descent—Seattle, Wash., 1,300; Great Falls, 
Mont., 1,300; Wilkinsburg, Pa., 1,300; 
Philadelphia, Pa., 1,300; Punxsutawney, 
Pa., 650; Bradford, Pa., 650; Tarentum, 
Pa., 600; Sedalia, Mo., 700; Denver, Col., 
650; Joliet, Ill., 1,000; Hays City, Kan., 
500; Alexander, Minn., 500; Paterson, N.J., 
650; Great Falls, N. H., 1,300; Malden, 
Mass., 1,300; Houghton, Mich., 300; Omaha, 
Neb., 6,500; Boulder, Col., 650; What 
Cheer, Ia., 650; Ironwood, Mich., 1,200; 
Matoon, IIl., 650; Pueblo, Cal., 1,300; Clin- 
ton, la., 1,000; Dubuque, Ia., 1,950; Cin- 
cinnati, O., 1,300; Woburn, Mass., 1,300; 
Weatherly, Pa., 650; Georgetown, Ky., 
650; Chelsea, Mass., 650; New Berne, 
N. C., 650. 

scien i 
Gentlemen from Atlanta at the Electric 
Club, 

A very enjoyable dinner was given at the 
Electric Club, Thursday evening of last 
week, to a number of visitors from Atlanta, 
Ga. Mr. Chas. Dutton, a prominent mem- 
ber of the Club, entertained the guests on 
behalf of the Southern Bell Telephone Com- 
pany, of which he is the well-known auditor, 
and presided at the head of the table, in one 
of the dining rooms of the Club, with his 
usual geniality and humor. The occasion 
was a very pleasant one, and although the 
dinner was prepared on a very short notice, 
it was a thoroughly enjoyable one, and again 
proved the excellence of the Electric Club’s 
management in this respect. Toasts to the 
Telephone Company, to Atlanta, to the Club, 
etc., were responded to in an agreeable man- 
ner, and the Club members present were 
very glad to meet the gentlemen from the 
South. 

In addition to Mr. Dutton, Mr. H. L. 
Storke and Mr. Price, of the Club, the fol- 
lowing Atlanta gentlemen were present, and, 
after the dinner, took in ‘‘The Senator,” at 
the Star Theatre, and greatly enjoyed this 
thoroughly American play : 

J. G. -Woodward, alderman; W. K. 
Brown, police commissioner ; J. T. Lester, 
police commissioner ; Porter King, council- 
man ; A. B. Connolly, chief of police; W. 
T. Gentry, manager telephone exchange ; 





W. H. Mendell, of Boston, Mass, 





Electric Lighting on the Forth Bridge. 


The following account of the part elec- 
tricity played in this great engineering feat 
is taken from London Jndustries’ Forth 
Bridge special : 

Among the earliest of the operations at 
the site of the bridge works was the arrange- 
ment of the electric light installations, which 
were somewhat extensive, as it was deter- 
mined to provide sufficient artificial light to 
allow large numbers of men to be employed 
at night. There were many interesting fea- 
tures about those temporary installations, 
and there can be no doubt that they clearly 
demonstrated the ease and speed with which 
electric lighting on a considerable scale can 
be applied and adapted to large structures in 
course of erection. 

The contracts for lighting the offices, ma- 
chine shops, yards and jetties, on the south 
side of the river were entrusted to Messrs. Sie- 
mens Bros., and the smaller contracts on Inch 
Garvie and at North Queensferry, to Messrs. 
Crompton & Company. During the sink- 
ing of the foundations, electric lighting was 
extensively applied, and in several instances 
was of very special value. In the working 
chambers of the caissons, for example, 
where the men were working under trying 
conditions, the atmosphere being at a press- 
ure of 82 pounds per square inch, the aid 
of a powerful and reliable light was invalu- 
able. Siemens differential arc lamps, with 
triple sets of carbons, were used for this 
purpose. The divers working on the ex- 
terior of the caissons were provided with 
incandescent lamps enclosed in strong pro- 
tecting globes. 

On the completion of the caisson work all 
the electric apparatus was re-arranged and 
much extended to provide for the erection of 
the superstructure. The installations, as 
remodeled and enlarged, may be described 
as follows: At South Queensferry, where 
the engineering shops and yards for the 
preparation of the steel covered an area of 
50 acres, there were three Siemens 8. D.° 
dynamos, each supplying 120 amperes at 110 
volts; one Crompton and one Siemens 
dynamo, each supplying 50 amperes at the 
same E. M. F. ; and five Siemens 8S. D.* ma- 
chines for series arc lighting, each with a 
current of 15 amperes at 300 volts. There 
was also a Crompton machine for the same 
purpose, wound for 15 amperes at 1,200 
volts. Seven of these dynamos were driven 
by horizontal non-condensing coupled en- 
gines, indicating 120 1 orse-power, by Messrs. 

Davey, Paxman & Company, of Colchester, 
while separate incandescent lighting dynamos 
were driven by two smaller engines, indi- 
cating, respectively, 30 and 10 horse power. 
On Inch Garvie, at the central cantilever, a 
pair of coupled ‘‘ Caledonian ”- engines, by 
Messrs. Shanks, supplied power to four 
Crompton-Biirgin machines, two for arc 
and two forincandescent lamps. There was 
also a large Crompton dynamo for arc light- 
ing, supplying 15 amperes at 1,200 volts. 
This machine was driven by Gwynne engines, 
coupled. At North Queensferry there was 
an installation almost exactly similar to 
that on Inch Garvie. The machine shops 
and sheds were lit by Siemens’ arc lamps, 
arranged in parallel circuits of two lamps in 
each, and distributed among the cantilevers 
were about 100 Crompton arc lamps. The 
‘‘Sunbeam” incandescent lamps of the 
Sunbeam Company, of Gateshead, were also 
extensively used both on the erection and in 
the shops, and were found to be very eco- 
nomical and effective. It will be readily 
understvod that the arrangement of the wires 
for such work presented many difficulties. 
The plan adopted was briefly as follows: 
Overhead wires were run from the dynamo 
stations to distributing boxes at each of the 
piers, and flexible cables, tied to ropes, were 
led from these to the lofty stagings on the 
structure. Where such loose flexibles were 
impracticable, armored cables were carried 
out along the girders. Groups of lamps in 
series with other groups were provided with 
automatic cut-outs and equivalent resistances 
to isolate the effects of accidents to the con- 
ductors. All arrangements were necessarily 
extremely portable, as the stagings were 


rapidly advanced with the progress of the 
work. 


The Census Investigation of the 
Electrical Industry. 
To THe Eprror or ELEectricaL REvIEw: 

Dear Sir: My understanding of the pres- 
ent position of the movement to secure an 
authorization and an appropriation by Con- 
gress to make the census investigation of the 
electrical industry thorough and complete in 
every detail, is as follows: 

1. The committees of the Senate and 
House have received the resolutions adopted 
by the National Electric Light Association, 
also a good many petitions signed by those 
directly interested in the industry, and many 
other responsible persons who regard the sub- 
ject entirely from the standpoint of public in- 
terest. In addition to these, petitions have 
been received, signed by the prominent un- 
derwriters of the country, notably those of 
Boston, Philadelphia and Chicago. That 
the interests of underwriters will be served 
by having this investigation the most 
thorough possible, is evident. Through the 
underwriters, the interests of every person 
who isa user of electric currents, or has 
property adjoining that where such currents 
are used, are touched and served. In short, 
the interests of the entire urban population 
of the United States will be served in a most 
important manner by the investigation re- 
quested to be made by these petitions. 

2. The fact that some of these petitions 
are signed by persons not directly interested 
in the industry may be construed by the 
committees as an attempt, on the part of 
those interested, to bolster up their requests, 
instead of an indication of the general public 
interest in the subject, unless they give a 
hearing to persons thoroughly familiar with 
it, who can explain its importance and 
meaning. 

3. Hon. M. H. Dunnell, chairman of the 
House Committee, referred the resolutions 
of the National Electric Light Association to 
Hon. Robert P. Porter, superintendent of 
census, at the same time asking Superinten- 
dent Porter if he had any suggestions to 
make in regard to the subject, and if it is 
desirable that his office be clothed with power 
in the matter which it does not now possess 
under the law. 

To these inquiries, Superintendent Porter 
has replied as follows : 

‘“‘T have the honor to state in reply that 
the scope of the inquiry, as at present out- 
lined, does not contemplate going into an 
investigation of so comprehensive a nature as 
that proposed in this petition, because I am 
in doubt if the law, as at present framed, 
gives this office authority to make an investi- 
gation covering the points in this proposed 
legislation, and even if authority was now 
vested in me, I should not feel justified in 
spending so large an amount of money out 
of the present appropriation as appears to be 


necessary to make a complete and accurate 
report covering this ground. 


“*T can readily see the importance to those 
engaged in the electrical and allied industries, 
as well as to the general public, of securing 
the data asked, and shall cheerfully under- 
take the work, should Congress make the 
necessary appropriation and empower this 
office to institute such investigation, believ- 
ing that it is entirely practicable to secure 
the information petitioned for.” 

4. In this reply, Superintendent Porter 
extends the co-operation of the Census Office 
to those desiring the special investigation, 
and very properly leaves the procuring of 
the authorization and appropriation therefor, 
to those whose interests are involved. It is 
not his place to interest himself in securing 
the authorization of any special investigation, 
any more than it is his place to use the 
Census Office to sustain a special economic 
or social theory. It isthe place of thase in- 
terested to do this thing. 

5. To accomplish this, in view of the 
necessity for quick work, the most effective 
measures will be : 

First. For those interested, to write a per- 
sonal letter to the senator or representative 
with whom he may be acquainted, urging 
him to request the members of the commit- 
tees on the census to appoint a day on which 
they will give a hearing on the subject to 
those who can and will appear before them 
when notified todo so. Such letters should 


furnish the full address of persons whom it 
is desirable that the committees should hear. 
Second. A joint resolution should be intro- 





duced in every State legislature now in 
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session, requesting Corgress, in behalf of 
the people of the State, to authorize the 
investigation to be made in accordance with 
the petitions presented. 

6. Questions pertaining to the uses of elec- 
tricity are now more frequently the subject 
of State legislation, than those pertaining to 
any other industry. The importance of 
reliable data relating to the industry, is 
attested by the fact that nearly every State 
legislature now in session, has appointed a 
special committee to investigate the uses of 
electricity. These investigations, while ex- 
pensive to the State undertaking them, 
owing to their comparatively restricted 
scope, cannot compare in value, as a basis of 
legislation, with the investigation which the 
petitioners seek to have the Census Office 
authorized to make. 

7. The legislatures of about 30 States will 
be in session in 1891. The census report 
can be ready for their use. If the investi- 
gation of the electrical industry be made, as 
contemplated by the petitioners, the report 
will be of the very greatest value to all State 
legislatures, as a guide to legislative action. 
It will render unnecessary a multitude of 
investigations by State and municipal 
authorities, whose work, in comparison with 
that of the Census Office, must necessarily 
be incomplete and partial. ‘The investiga- 
tion desired will be of enormous value to 
the people of every State. 

8. With these explanations and sugges- 
tions, I leave the subject in the hands of 
those who have, or should, interest them- 
selves in it, believing that they can easily 
carry the effort to a successful issue. 

I enclose a list of the members of the Sen- 
ate and House committees on census. 

Yours respectfully, 
ALLEN R. Foorte, 
Chairman Committee on Data, 

The National Electric Light Association. 

Washington, D. C., March 11, 1890. 


SENATE COMMITTEE ON THE CENSUS. 


. Eugene Hale, of Maine, chairman. 

. James F. Wilson, of Iowa. 

. Francis B. Stockbridge, of Michigan. 
. Cushman K. Davis, of Minnesota. 

. Gilbert A. Pierce, of North Dakota. 

. James H. Berry, of Arkansas. 

Joseph C. 8. Blackburn, of Kentucky. 
. Rufus.Blodgett, of New Jersey. 

. David Turpie, of Indiana. 


HOUSE COMMITTEE ON THE CENSUS, 
1. Mark H. Dunnell, of Minnesota, chair- 
man. 
. Joseph McKenna, of California. 
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3. Joseph D. Taylor of Ohio. 

4. Charles A. Boutelle, of Maine. 
) 
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5. Henry H. Bingham, of Pennsylvania. 
3}. George E. Adams, of Illinois. 

7. Nathan Frank, of Missouri. 

8. James 8. Sherman, of New York. 

9. James H. Blount, of Georgia. 

. William 8. Holman, of Indiana. 

. George H. Tillman, of South Carolina. 
Joseph E. Washington, of Tennessee. 
James W. Owens, of Ohio. 

It is further stated that it may be well to 
recommend the committees of the Senate 
and House to give notice to the following 
persons of the date on which they will give 
a hearing to this subject : 

1. J. F. Morrison, Brush Electric Light 
Company, Baltimore, Md. 

2. A. J. DeCamp, 123 South Eleventh 
street, Philadelphia, Pa. 

3. T. Carpenter Smith, 608 Chestnut 
street, Philadelphia, Pa. 

4, E. A. Armstrong, Electric Light 
Company, Camden, N. J. 

5. H. K. Thurber, New York Safety 
Wire Company, New York City. 

6. H. Ward Leonard, 65 Fifth avenue, 
New York City. : 

7. John C. English, 28 Elm street, New 
Haven, Conn. 

8. Marsden J. Perry, 70 Weybosset street, 
Providence, R. I. 

9. F. A. Gilbert, 17 State street, Boston, 
10. &. E. Barton, 85 Water street, Boston, 
Mass. 

. Geo. W. Davenport, 620 Atlantic 
avenue, Boston, Mass. 

12. Alonzo Elliott, Manchester, N. H. 

13. William R. Wood, Portland, Me. 

14. M. J. Francisco, 23 Washington street, 


Rutland, Vt. 
15. E. A. Maher, 71 Trinity Place, Albany, 


N. Y. 

16. C. R. Huntley, 257 Washington street, 
Buffalo, N. Y. 

17. Chas. F. Pease, Westinghouse Elec- 
tric Company, Pittsburgh, Pa. , 

It will, of course, be understood by those 
receiving this list that they are expected to 
add such other names as may in their opinion 
be considered desirable. It should also be 


understood that any person invited by the 
committees may be privileged to bring with 
him any other person he may desire to have 


Electric Light Installations 


AND THE 


Management of Accumulators. 


BY SIR DAVID SALOMONS. 


Fifth Edition, Revised and Enlarged. 
WITH NUMEROUS ILLUSTRATIONS, 





A General Survey of the Practice of 
Electric and the ent 
of Accumulators, with recomm 
to assist in obtaining successful results. 


PART I. 


Description of Cells, Mode of Em- 
ployment, Setting Them Up, and Ac- 
cumulator House, Charging, Dis- 
charging and Failures ; their causes 
and remedies. 


PART II. 


Engines, Dynamos, Motors, Switch- 
boards, Switches, Instruments, Lamps 
and Wiring, Rules for Prevention of 
Fire Risks, Action of Cells with 
Dynamo, Methods of Working and 
Governing, Alternating Currents, 
Testing and Estimates. 


PRIGE, $1.50. 


Copies of this book will be mailed, 
postage prepaid, to any address, on 
receipt of price. 

Address 


ELECTRICAL REVIEW, 
P. 0. Box 3329. 13 Park Row, N. Y. 


WR ANTED.— Propositions for Elec- 
trical or other Equipments, and 
guaranteed operating cost per car 
per mile (Cumberland coal,$4.75 per 
ton of 2,240 lbs.), for ‘* Essex Electric 
Railway Co.,” a four mile tramway 
located in Salem and Peabody, Mass. 


JOHN HOWARD FALLON, Treas., 
PEABODY, MASS. 


WANTED. 


A WORKING ELECTRICIAN, who is 
also a practical wireman, to look after 
a 1,500-light incandescent electric plant. A 
man who can repair machinery preferred. 
Apply, stating experience, age, whether 
married or single, and salary expected, to 
this office. Address 
‘“‘AMPERE,”’ 


ELECTRICAL REVIEW, 13 Park Row, N. Y. 


Large Factory Facilities. 


THE OWNERS of a large, 
modern manufacturing establish- 
ment in central New York, have 
business which occupies the plant 
for a part of the year only. They 
would be glad to undertake the 
manufacture of 


Electrical Apparatus, Dynamos, 


MOTORS 
Or any Appliances used in Electric Lighti 
. os for Traction "gag ons 

for parties who may not have 
sufficient facilities for present 
orders. Capacity of the foundry, 
thirty tons of casting per day, 
which can be increased if desired. 
Machine shop well equipped with 
modern machinery and capacity 
for employing 150 to 200 men. 
This factory is exceptionally 
well located for receiving sup-~ 
plies and for getting low rates of 
freight both east and west. 

Correspondence addressed to 
**ELECTRIC,” care of Editor 
ELECTRICAL REVIEW, will re- 
ceive prompt attention. 


WANTED by one of the largest firms 
of Manufacturing Electricians in Great 
Britain, particulars and details of First-Class 
Ammeters and Voltmeters of which they are 
desirous of taking up the manufacture in 
England on a royalty, or as may be other- 
wise arranged. The instruments offered 
must be of exceptional quality and design. 
on ly to X.¥., care of W. M. WILLS, 














nnon Street, London, England. 
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A NEW METAL. 


Its Strength is the Greatest 
of any other Metal yet 
Known. 


Schmiedbarenguss—A composition of pig 
iron, wrought iron, copper and aluminum, 
bronze alloy and a flux (for which several 
letters patent are now pending). 


Schmiedbarenguas is produced direct in 
the cupola without annealing. It is a 
weldable, malleable, soft steel casting, to 
all appearances. It has remarkable duc- 
tility and strength. It is produced at less 
cost than malleable iron or steel castings. 
It is free from detrimental impurities. It is 
very tenacious and homogeneous. It is dis- 
tinguished from all other castings and has 
remarkable characteristics. It is superior 
to the best Russian steel yet produced in 
this country. It i a new aspirant for the 
Government use, whose officials have just 
tested Schmiedbarenguss—Jan. 29th, 1890— 
up to 168,000 pounds per square inch tensile 
strength without being able to break the bars, 
this being the highest limit of that machine. 
Otten & Westenhoff, successors to Porter & 
Going, Cincinnati, obligated themselves with 
their Standard Government Machine (said to 
be the largest in the State), to make further 
tests. The following is a copy of those 
already made : 


COPY OF REPORT—TENSILE STRAIN. 


Size of test bar .225x.512, subjected to 
tensile strain of 26,200, equal io 200,766 Ibs. 
per square inch «without breaking the test 
bar. Transverse ultimate strength broke at 
7,282 lbs. per square inch ; length between 
supports, 12 inches. Twenty-nine test bars 
that were broken showed a reduction of area 
of 28 to 67 per cent. ; elongation per centum, 
52.10; resilience, 37 to 45 per cent. ; com- 
pressive strength per square inch, 200,853 
pounds; specific gravity, 7.16. Further 
reports from the Government are still pend- 
ing. 

From the above it can be seen that the 
uses of the new metal are vast and almost 
unlimited. Such well-known experts as 
Prof. Wm. Dickore, State Chemist of Ohio ; 
A. H. Otten, M.S., and J. H. Westenhoff, 
Analytical Chemists, of Cincinnati, Ohio ; 
Prof. Kastenbein and Prof. Mark, Chemists ; 
Capt. Dugan, Government Expert at Louis- 
ville, Ky., can attest to the wonderful 
tenacity and strength of the Schmiedbarenguss 
castings. Besides the above, the following 
well-known business men and iron experts 
have witnessed the tests and given their 
unqualified approval of the new metal: 
Mcllivain, Spiegel & Co., Jno. H. Davis, 
and Wm. D. Beggs, of Cincinnati, Obio ; 
Ex-Gov. Givens, Wm. Ayres, Dr. Josephus 
Hooper, Messrs. Ainslie, Cochran, Bridge- 
ford & Co., and M. Hurst, of Louisville, Ky. 


The fact that some of the tests gave break- 
ing strains as high as 200,000 Ibs. and over 
without breaking is conclusive as to the 
enormous strength of the new metal. When 
it is considered that it is equal to almost 
ten times the tensile strength and three times 
the breaking strain of ordinary iron, ore 
can understand the enormous strength of 
the new metal. Wherever lightness and 
strength with incorrodibility are of vital 
importance, this new-found metal comments 
itself, and especially for the armoring of 
war vessels, torpedoes, etc., for national 
defense, car wheels, axles and bridges, in 
fact, everything where strength and light- 
ness is requisite. 

Some of the above-named have just in- 
corporated themselves as ‘‘ THE ScuMreD- 
BARENGUSS CasTING CoMPANy,” of 
Louisville, Ky. In a later issue we shall 
give you further details of the new metal 
and the Government official experimental 
tests now in progress.—Kentucky State 
Journal, Jan. 80, 1890. 








INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON Marcu 11, 1889. 

422.910 System of arc and incandescent electric 


lighting ; Harold P. Brown, Chicago, Ill. 

422,911 Electro-motor; Henry R. Butterfield, 
Waterville, Me. 

422,925 Zine electrode for galvanic batteries ; 
Georges D. Infreville. New York, N. Y. 

422,956 Electric valve controller ; Ernst R. Malm- 
gt | St. Louis, Mo., assignor of two-thirds to Jno. 
M. Glover, same place, and Warren B. Martindale, 
Kenosha, Wis. 

422,957 Spark arrester ; Edmond Martin, Pots- 
dam, N. Y. 

422,968 Electrically controlled elevator ; Walter 
J. Paine, Boston, Mass. 

422,975 Coupling electric motors; Edwin W. Rice, 
Jr., Lynn, Mass. 

422,981 Automatic electrical annunciator ; Ben- 
jamin F. Shafer, New York, N. Y. 

422,999 Field magnet for dynamos ; Elihu Thom- 
son and Albert L. Rohrer, Lynn, Mass., assignors to 
the Thomson-Houston Electric Company, of Con- 
necticut. 

423,004 Overhead electric system. 423,005 Trol- 
ley wire ~~ “we apparatus ; William Vogler, 
Somerville, Mass. 

423,011 Hydrocarbon burner ; John Wilson, New 
York, and Allan Mason, Brooklyn, N. Y., assignors 
to Herbert H. Sanderson, trustee, New York, N. Y. 

423,014 Casing for electric or other apparatus ; 
Leander 8. Woodbury, Calumet, Mich. 

423,023. Underground electric conduit ; Augustus 
Bruner, Indianapolis, Ind. 

_ 423,026 Armature; Robt. L. Cohen, Camden, 

423,029 Regulation of alternate current genera- 
tors ; Stanley C. C. Currie, Philadelphia, Pa., as 
signor to the United Electric Improvement Com- 
pany, Gloucester City, N. J. 

423,039 Phonograph for dolls or other toys; 
Thomas A. Edison, Llewellyn Park, N. J. 

423,091 Method of preparing active material for 
secondary batteries ; Chas. Sorley, New York, N.Y., 
assignor to the Anglo-American Electric Light 
Manufacturing Company, of West Virginia. 

23, ‘ocess of electroplating non-metallic 
articles ; William H. Winslow, Chicago, Ill. 
: og Thermal cut-out ; James J. Wood, Brook- 
y 


Ee Be 
423,131 Hydrocarbon injector burner ; Chas.Cole, 
Chicago, Ill. 

423,134 Laying electric conductors ; Thomas J. 
Cope, Philadelphia, Pa. 

423,199 Metallurgical plant; Henry Aiken, Home- 
stead, Pa. 
423,207 
Bauer, Chicago, Ill., assignor to t 

Car Company, same place. 

423,210 Electric meter for alternating currents ; 
Otto T. Blathy, Buda-Pesth, Austria, Hungary. 

423,214 Hydrocarbon motcr:; Edward Butler, 
London, England, assignor to the Butler's Patent 
Petrol-Cycle Syndicate. Limited, same place. 

423,223 Electric hesting apparatus; Mark W. 
Dewey, Syracuse, N. Y.. assignor to the Dewey 
Corpuration, same ple«« 

423,229 Telegraphic :., « 
Newton Centre, Mass. 

423,245 Electric shaft controller; Anthony W. 
Hart, Boston, Mass. 

423,299 Ear-phone for telephones ; Julius J.Wolf, 
Kansas City, Mo., assignor of two-thirds to Max 
Weil and Aaron M. Sloss, both of same place. 

423,309 Holder for commutator brushes ; Jacob 
C. Chamberlain, New York, N. Y. 

423,310 Connecting device for battery terminals ; 
Rufus N. Chamberlain and Jacob C. Chamberlain, 
New York, N. Y. 

423,324 Secondary battery ; William A. Johnson 
and James N. Smith, Toronto, Ontario, Canada. 

423,335 Dry galvanic battery ; Louis Moortham- 
ers, Brussels, Belgium. 

423,344 Dental drill; Arned Retter, Utica, N. Y. 

423,361 Coin operated electric apparatus ; John 
S. Wallace, Belfast, Ireland. 

423,391 Trolley for overhead electric railways ; 
Frank B. Rae, Detroit, Mich. 

423,400 Electric motor car ; Detlef C. Voss, Med- 
ford, assignor of one-half to Edward A. Clark, 


Boston, 
ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Yery Highest Grade. 


Precision and Constancy, Quality and Finish 
the Best in the World. 
Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 
GS ano 7 Dey St., New Yora. 


SperryElectric Company, 
Factory 195-207 Canal Street, Chicago, IL 


MANUFACTURERS OF THE 
Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Rezulation. 


R. D. WILSON & CO, 


ELEGTRIG 
SEGURITIES 


EXCLUSIVELY. 
We offer for sale 
Local Electric Co.s’ Bonds, netting 6 
Mfg. Co.s' Preferred Stocks, “ 7% 
“«  & Common Stocks, “ 8% 
STOCK OF ALL THE ELECTRIC LIGAT AND 
WELDING MANUFACTURING COMPANIES. 
Full information given on all Electric Securities. 
Correspondence Invited. 


113 DEVONSHIRE ST., Room 21, BOSTON, 


Portable electric ve Ay Alexander H. 
1¢ Pullman Palace 


ter; Sidney 8. Emery, 
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THE ALUMINUM BRASS AND BRONZE COMPANY, 


Manufacturers of the 


GOWLES ALLOYS, 


Sheet Copper, Pure Aluminum and Aluminum Bronze, Sheet Brass, 
Commutator Bars, Silicon Bronze Wire, Electrical Copper Wire. 


STEWART BUILDINC, 53 CHAMBERS ST., NEW YORK. 
ROLLING MILLS, BRIDGEPORT, CONN. 








ELECTRICAL CONTRACT WORK. | 
Detailed Estimates Made and Contracts Taken for | 


Equipment of Complete Steam & Electrical Plants | 
of ¢ Ay — nel — and Incandescent L igh tin ng, 
Cent ec Static Electric Street Railways — 
ate at rh cad, "Unde lerground or by Storage eBatte ries | 
— ADDRESS — | 

















EUGENE T. LYNCH, Jr., Consulting E r 
sit GuaninGan’ Shee wasn ngineer, rere er so 
| PHILADELPHIA. 
w Beoe 
LECTRIC @ wu. mansnau, 
CONDENSER Standards a a Specialty W.R. OSTRANDER &CO. 


Rooms 2 and 4, University Building, New York. 


21, 238 4 ANN ST., NEW YORE, 


lanufac turers of 
SPEAKING TUBES WHISTLES. 
NNUNCIAT 





ROYCE & MAREAN, 


Electric & Mechanical "Bells 





DEALERS IN aeenie 
ELECTRICAL AP P ARATUS De Kalb Avenue, 
Telegraph and Telephone Supplies, Sent tor ieneated 

No. 1408 Penna. Avenue, | Catalogue. 
con. Wiltard’s Hote. WASHINGTON. 0.0 








THE LEHIGH VALLEY 


CREST CO. 


WORKS, PERTH AMBOY, N. J. 


HYDRAULIC PRESSES, 


ALL VARIETIES. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, CHEADS, SUSFING MACHINERY, &c. 





Othce, Foot of Washington Street, JERSEY CITY, N.J ‘Soseert & STILLMAN, 
ed Lumber, Un der, rer nd Cos duits, Tele 210 East 43D ET. v York City. 
— ie ed. Specia: Atte: n to Electrical ec 


Cc 
raph Poles . Piling and Tie: 





Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLA TIN UO M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinuse i sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


THE WYCKOFF PIPE C0., 


MANUFACTURERS OF 
‘i WOODEN PIPES FOR 
UNDERGROUND ELECTRICAL , WIRES. 
orks for creosoting Lumber, 
ure oS slegraph Poles, &c., &. 


WILLIAMSPORT, PENN. 


D. W. Baker. 








* SEND FOR CATALOGUE. 





Full assortment of different sizes and qualities on BRAIDER 


SPOOLS, ready for the machines, in Red, Yellow and Green. 
Other colors ’to order. Send for Sample and Prices, 
§@ WM. MACFARLANE, & CO0., 81 Grand Street, New York. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


THE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


= MACHINE @ 
- o° Great Power. °, °. 


WIDE RANGE OF 


 REVERSIBEE « FEEDS. 
265. QD/@),Ose— 


















) SEND FOR PRICES ECIRCULARS 70 
THE NEWARK MACHINE TOOL Works. Newark.NJ! 





SUGENE F. PHILLIPS, Presipest. W. H. SAWYER, Sec. & ELecrriciay. 


AMERICAN ELECTRICAL WORKS, 


WY Manufacturers of Patent Finished 


y ELECTRIC LIGHT WIRE, 


: ee z— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
‘ TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office and ~or G7 STEWART STREET., * PROVIDENCE, R. |. 


New York Office, 18 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, PresipEnt. JOHN CARROLL, Sgc’y-TreEas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD. 


LY Manufacturers of 


aN 

















. FARADAY GABLES. 
OFFICE AND FACTORY, MONTREAL, CANADA. 


st. Gabriel Locks, 


NEW YORK ELECTRIC SUPPLY CO. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


ELECTRIC SUPPLIES OF EVERY DESCRIPTION, 


Electric Light, Telephone and Telegraph Apparatus, Dynamos, 
Electric Motors, Primary and Storage Batteries, Etc. 


No. 94 TIBERTY ST., - NEW YWYWorRkz. 


tne ELECTRICAL TEST INSTRUMENTS. 


Ayrton & Perry Ammeters and Voltmeters, 
Carpentier Ammeters and Voltmeters, 
Cardew Voltmeters, Electro- iynamometers, 
Queen’s New Standard Laboratory Resistance Boxes, 
Queen’s New Portable Combination Testing Sets, 
Complete Outfits for Insulation Testing, 


SPECIAL ATTENTION PAID TO RECALIBRATING AM- 
METERS AND VOLTMETERS. 


JAMES W. QUEER & (C0O., 924 Chestnut Street, PHILADELPHIA 
Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
wa. 2&. G&oRDon cc CO.., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 116 BROADWAY, NEW YORK. 




















wy b AWARD, PARIS yy (808. 





r a * ri / 
sy 4 €) f bath 
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The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West {8th Street, New York. 
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Electric Light Plants 


INS’TALLED IN 


Mills, Factories, Public Buildings, 
Hotels, Theatres, Etc., Etc. 


THE UNITED STATES 
ELECTRIC LIGHTING CO,, 


(WESTINGHOUSE ELECTRIC CO., Lessees.) 

























MORE THAN ONE THOUSAND PLANTS IN 
OPERATION. 


CORRESPONDENCE SOLICITED. 












OFFICES: 


Equitable Building, New York City. 

Girard Building, Philadelphia, Pa. 

“The Rookery,” Chicago, III. 
American Central Building, St. Louis, Mo. 
Mitchell Building, Cincinnati, O. 

328 Montgomery St., San Francisco, Cal. 

Kamm Building, Portland, Oregon. 
Dallas, Texas. 

Charlotte, N. C. 
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We have added to our list of ELECTRIC BELL SUPPLIES a new 
Needle Annunciator which we call our ‘No. 2.”> ANNUNCIATOR. 
Itis attractive in appearance and well made, and we believe is what 


has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take plezsure in making quotations. 


WESTERN ELEGTRIG GO., 


| CHICAGO. WwWEWT WORE. 
AMES, CRERAR & CO.,"Northwestern Agents, ST. PAUL, MINN. 


THE EDDY ELECTRIC M’F’C CoO. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, I1! Arch St., PHILADELPHIA, 506 Commerce St., 
KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 


| 






























Corliss . Engines 


Of the highest type, in all 


sizes, are made by 
The Lane & Bodley Co. 
CINCINNATI, O. 


The merits of thei ngin are 
described in an illustrate 4 pa mphie st, 
which will be sent to any one inter- 
ested. 









Hh Ih hn Xs S i ‘E am 
{gO ve von | i. =—— 
, A | \ When Writing fr Catalogues & 


| ordering Articles 

Naa PSA 2A dg Tee advertised in our columns please 

=F MANS SS “PR oy mention that you saw the adver- 
MASS OAT T Hee tisement 


in the Electrical Review. 


anaes SPE Meme 
« 7 elie NY Face | Just 























1s. Se & gg ae : % i} POGE Gooee- 
Journal of Engineering, Electricity # Chemistr 
preening, Enariaty y Issued, 
MECHANICAL AND MANUFACTURING TRADES. FOR 1890, 
PUBLISHED EVERY FRIDAY. =» => THE RAILROAD, TELEGRAPH & STEAMSHIP BUILDERS’ DIRECTORY. 
GREAT BRITAIN, i $6 00 $6 00 gee Se ee Directory containing the names of manufacturers and dealers, 
THE UNITED STATES, CANADA and COUNTRIES Rallren a, Yatenennns @aul ee oe a eng endanger 


INCLUDED IN THE POSTAL UNION, Post Free.... ............. 9 00 8 00 Co.s’ etc., including dealers in Lumber, Iron and Steel. Locomotive and 

INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 900 | Car Builders, Railroad, Bridge and other Contractors; Electric Light, 
SUBSCRIPTIONS PAYABLE IN ADVANCE TO Telegraph and Telephone Co.’s; Ship Builders and Materials. 

Including a list of every Railroad in the United States, Canada and Mexico, giving 








CEO. CAWLEY, 358 STRAND, LONDON, Ww. on length in miles, Rolling Stock and Officials in charge of ordering and Purchasing 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. Supplies; together with valuable tables useful in Railroad Construction. 
‘ + ” > e 4s 
American Subscriptions to ‘Industries’? are received by the Publisher of the Price, $2.50. 


ELECTRICAL REVIEW, 13 Park Row, New York. 
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[iectric Motors and kenerators 











MOTOR WITH ADJUSTABLE BASE. 


MOTOR WITHOUT BASE. 


The dnited States Electric Lighting Compan 


[WESTINGHOUSE ELECTRIC COMPANY, Lessees. | 


EQUITABLE BUILDING, NEW YORK. 








Manufacturers of Direct Current Generators and Motors for all purposes, from 
one-eighth H. P. Fan Motor up to any size and of any Electro-Motive Force required. 


Generators and Special Motors for Travelling Cranes, Elevators and Mining 
Purposes. 


This Company will furnish apparatus of its own designs or will make Motors 
to Purchaser's Specifications for General Power Distribution and for Electric 


Railway Cars. 


The special form of Motor made by this Company is superior in design and 
workmanship, and unequalled in efficiency. 








*{ CORRESPONDENCE SOLICITED. be 
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"CELE; 


Thomson-Houston Electric Go., 


MANUFACTURERS OF 


Dynamos, Lamps ane al Necessary Appliances 
~ DIRECT CURRENT INANDESCEN LIGHTING. 


















































40,000 WATT MOTOR TYPE DYNAMO. 


COMPLETE EQUIPMENTS 


EOF 


Central Stations and Isolated Plants. 
THE THOMSON-HOUSTON ELECTRIC COMPANY. 














620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 

1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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W. D. SARCENT, Preside RETT, 
@ €.H. CUTLER, Tre. asurer and Manager. PPER RETT,. Biect 


The Elektron Manufacturing Company 


79 and 81 WASHINCTON STREET, BROOKLYN, N. Y., 


— MANUFACTURERS OF 


*{ PERRET ELECTRIC MOTORS AND DYNAMOS. be 


AUTOMATICALLY REGULATED. BY MEANS OF WHICH 

















HIGHER EFFICIENCY, 
CLOSER RECULATION 


AND SLOWER SPEELC 
Are Obtained than is Possible Otherwise. 


Unexcelled in Simplicity and Durabiltiy. 





THE ONLY MACHINES HAVING 


LAMINATED FIELD MAGNETS 


OF SOFTEST CHARCOAL IRON, 


THE BUTLER HARD RUBBER CO. 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart Evectric Licht Gompany, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 
{3 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 





ARE 








WORKS, JERSEY CITry, N 


°C. & G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN - 


ELECTRIC MOTORS ql cc 


Running Sewing Machines, Ele- 
=! @) lating Fans, Blowers, Coffee Mills, 
From '/s H. P. to 40 H. P. 


Polishing and Crinding Tools, 
etc. 

NEW ENGLAND OFFICE: 148 High St., cor. Oliver, Boston. CHICAGO OFFICE: Phenix Buil 'e 

PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 165 Walnut Street. 
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| LOOK TO JS INCANDESCENT 
FOR ELECTRICAL SUPPLIES|LIAIMIPIS 


RADE MARK, OF EVERY DESCRIPTION. 
WIRES, CABLES, TAPE AND CORD. | Wo (orantae Prompt Shipments, Low Prices, and the Best of Goods ALL KINDS OF FITTINGS. 


Southern Electrical Supply Company 


Sas LocusT SG T., between Sth and 9th Sts. 
WRITE FOR CATALOGUE. E sT. Louis, MO. 























































CHARLES TREMAINE- Treasurer 
JAMES W- EASTON == 
eet Electrician. 


P-MINTURN SMITH = President? 
WILLIAM D- PERRY = Vice Presf. 
G-G- FRELINGHUYSEN * Secretary 











A SC aii, ots. 
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PARTRICK & CARTER’S 


NEW COVERED CELL 


Disque = in 


ELECTRIC LIGHT MATERIAL. 











EMPIRE CITY + | 
* ELECTRIC Co. 


MANUFACTURERS AND DEALERS I4 


tlectrical Supplies 


OF EVERY DESCRIPTION, 











1s DEITY sSsTREBDT, 


NEW YORK. 











CLAMP CONNECTION. LEAD TOP CONNEC TION. 


BEST OPEN CIRCUIT BATTERY MADE, 


SPECIAL PRICES TO THE TRADE AND THOSE USING LARGE 
QUANTITIES. 


ANNUNCIATORS, BURGLAR ALARMS, 
BATTERIES, 
GAS LIGHTING APPARATUS, 
GAS IGNITERS, 
BELLS, SWITCHES, PUSH BUTTONS, 
MEDICAL BATTERIES, MOTORS, 
ETC., ETC., ETC. 








Send for Battery Circular giving Prices and Testimonials. Enclose Business Card for 


Catalogue and Discount Sheet. 
| 





FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS. 
TRADING AS 


PARTRIGK & GARTER, 


Manufacturers and Dealers in Every Description of | 
EBlectrical Supplies, 
SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATORS, | 
114 SO. SECOND ST., PHILADELPHIA, PA. | 


Established 1867. 

















Discount Sheet furnished to any one in the trade 
on application. 
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SEND FOR QUOTATIONS. 
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THE NATIONAL CARBON C oO. 
CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGNT GARBONS AND BATTERY MATERIAL. 


CONRAD N. JORDAN, President. E. GCOCORZA, Vice-Prest. & Treas. JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


THE TRINIDAD-NEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 
THE CELEBRATED TRINIDAD LINE WIRE. THE HEIMANN FIREPROOF INSULATED WIRE. 
House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 



























radar THE 


‘===p _ WELLINGTON BALL AU TOMATIC ON BLMCTRICAL SUBIHOTS 
eh Belt Nolder ~ CUT OFF ENGINE BOOK ELECTRICAL REVIEW PUB. COMPANY, 
AY’ mathe simplest, cheapest and Bere ONLY ee nani 13 Park Row, New York. P. 0. Box, 3,329, 
" for shifting Dynamo Belts. B | ENGINE CO 
Please write for circulars to THE BAL ERIE PA 
W.R.SANTLEY & CO. | 
WELLINGTON, O. 15 Oortendt Be C.R. Vincent & Co., Room 16, 





Horn, Brannen 


“Forsythe 
Manufacturing Go. 


(INCORPORATED.) 


MANUFACTURED BY 


> EMPIRE CHINA WORKS, 
144% 156 Greene St., GREENPOINT, BROOKLYN, F. D..N. Y. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P” «POSES. 


THE 


Americal Bell Telephone Company 


95 MILK ST., BOSTON, MASS. 











Designers and Manufacturers of 


Gas » Combination 
Fixtures, 
ELECTROLIERS, 


427 to 433 North Broad St. 
PHILADELPHIA. 








This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 


\\ 








iy 
i 


patents, and renders each individual user oftele- a} 
phones, not furnished by it or its licensees, re- CORRESPONDENCE 
spunsible for such unlawful use, and all the conse- SOLICITED. 





quences thereof and liable to suit therefor. 


MINNEAPOLIS. ST. PAUL. ST. LOUIS. 





Three more large cities fall into line. All the lines in Minneapolis and St. Paul and between th | i i i r cities 
two cities, comprising 200 miles of track, are to be equipped on the Sprague Electric System. “a — } Sere Eee. Pew Gubea) eenTHOS. Le WREY, President.” 
(STATEMENT OF MR. THOS, LOWREY, PREST. OF THE MINNEAPOLIS STREET RAILWAY.) | St. Louis follows with an order for 68 car equipments for the Lindell Street Railway in 
e ) ‘New York, February 19th, 1890. | that city. 
I have to-day closed contract with Sprague Electric Railway and Motor Company for the electrical | Total number of street railway motors contracted for since January ist, 1890, 810. 
SPRACUE ELECTRIC RAILWAY AND MOTOR CO., 
FRialto Building, Chicago, 16 and 18 Broad Street, 


AND ALL COMMERCIAL CENTERS. NEV’ YoRE£. 
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EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


at MOTORS & 


“FOR ARG AND INGANDESGENT GIRGUITS. 


WOUND FOR ANY CURRENT. PEREEHCT AUTOMATIC REGULATIONW 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 














OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, 11 E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
. Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


‘cy PATENT “K K ” LINE WIRE SS 
































For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 


NEW HAVEN CLOCK CO., EDISON MACHINE WORKS, 


29 Murray Street, New York. Schenectady, N. ¥. 


MANUFACTURERS OF AND DEALERS IN 








MANUFACTURERS OF 


Electrical Supplies, WSVLIED WKS, LK OND AD CLS 


~— lit  g ae 
Bele, Wie, Regs, [ese, Gouners Telephone, Telegraph » Electric Light. 


od EVERYTHING ELECTRICAL. be JAMES F. KELLY. 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 





on BEsOTREOAT: sSUuUBIECTS GENERAL SALES AGENT, 
Will be mailed to aay postage prepaid, on receipt of price. Address, } 


BOOKS ELECTRICAL L REVIEW PUB. COMPANY, 19 Dey Street, New York. 
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EUREKA TEMPERED COPPER CO., 


Only Manufacturers of PURE COPPER Tempered for 


Brush Copper, —— Commutator Bars, 
Copper Wire, Gear Pinions, 
‘Trolley Wheels, Bearings, 


EASTERN OFFICE: FACTORY: 


18 BROADWAY. | NORTH EAST, PA. 





F. M. RICKETTS COMPANY, Limited, 


Layers and Repairers of 


Submarine Cables. 


NEW YORK CITY. 
W. G. SELLERS, Gen. Manager. 


_ 14 CORTLANDT STREET, 
J. A. SEELY, President, 





PHOSPHOR-BRONZE 
{ INGOTS, CASTINGS & MANUFACTURES 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
5l2 ARCH ST Pu LADELPHIA PaA.U.S.A 
ORICINAL MaANUFA TURERS Of PROS Ear: 
BRONZE IN THE UNITE [ TATES apes OWNERS 








THAGKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 


_ Philadelphia, Pa. 


PARKER: RUSSELL MIMING » MFT. 60. 


: MERMOD-JACCARD BUILDING, 
fay 6(Cor. Broadway and Locust St. Rooms 307 and 308. 
ST. LOUIS. 














UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 


Washburn & Moen Mfg. Go. 


WORCESTER, 4 


MAKERS OF 


IRON *& STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 





Process. 





« The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac: | Special designs furnished upon application. 
ie J Ls oo pe rposes, has filled every requisiti ion as regards strength, evenness of quality, and | 


an Se nd “for Brice. A Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice 


on application. 
Chicago Warehouse, 
107 & 109 LAKE ST. 


rit York Warehouse. 





In Long Lengths, Galvanized by our Patent Continuous | 


MATTING, 


Xe 


STAVR-TRENDS! 
IS‘-PARK-ROW,-NEW-YORK. 


(Opposite Astor HOUSE.) 


J.H.CHEEVER.treas. J.D.CHEEVER DEP'Y,TREAS. 








Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Electroliers # fombination Fixtures === 


UNSURPASSED pre GILITIES 


for any system of 
INCANDESCENT L LIGHTING. 
Suggestions from architects and 












For producing 


decorators faithfully executed. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
ret te BOT i 

IN EYWwazy 


YORE. 








“| Menfacturers of ’ 





‘6 CLIFF STREET. 


a 


——_—— a | 
Akron, eller 


HARD BUBEER: SG 
PR BAR CTRECAL purposes 


FCOODRICH HARD RUBBER am | 





@PECIALTIES OF ALL KINDS TO ORDER 


= ODENL “FOR ATALOGUE. < 


——————————— ‘ 


Ss. Y. L.HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. | 





Za 


ll 4 ey 2 RICAL PURPOSE 


3 RE Rusher TAPE © FricTiON 


; and pri 
. ia Goooricy © 


UBBER WORK 


ss 


hy 
a 


ar , - 
S. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N.Y. 








E"*ARADAY GARBON Co., 


ELEGTRIG LIGHT CARBONS, 








PITTSBURGH, PA. 











22 ELEOTRICAL REVIEW March 22, 1890 


























rE E 


WESTINGHOUSE ELECTRIC GO. 


ALTERNATING ARC LIGHTING SYSTEM. 
Harinutal Rays aud Perit Distribution of Light for Stret Purpose. 


A Marked Contrast to the Continuous Current Lamp, 
which throws the most of the Light on the 
Ground directly under the Lamp. 






































The most satisfactory arc light ever offered for street lighting purposes. 
Machines from 25 to 125 lights’ capacity. 
‘Single carbon lamps running 40 hours without renewal. 

A full arc light for '7-10ths of a horse-power applied to dynamo. 

Perfect automatic regulation of dynamo from one lamp to full load. 

Machine may be run on a short circuit continuously without heating or damage, 

No commutators to get out of order. 

The greatest amount of light for a given amount of power. 

In underground work, cost of circuits reduced to 2-5ths of that required for con- 
tinuous current. 

Converters used when lamps are run to buildings, giving low tension where 
lamps are accessible to users. 

Particulars furnished on application. 

System fully covered by patents. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


PITTSBURCH, PENNA., U.S. A. | 

















Boston, New York, Chicago, St.Louis, Cincinnati, 
San Francisco, Portland, Charlotte, Dallas. 
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COMPOUND, CONDENSING OR 


16 Sizes, 5 to 500 H. P. Not yet any form of Engine for 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





13 Sizes in Stock. 
5 to 250 H. P. 
8,000 in use in all parts of the Civilized World, 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical, Reliable. Over 300 soid the first year. 


ee 








TT: 
ENGINES 


TheWestinghouseMachineCo kegs 


PITTSBURGH, PA.U.S.A. 








Sit NORTH FOURTH ST., 
WESTINCHOUSE, CHURCH, KERR & CO. 


SALT LAKE ITY, 2808. Main st. Utah & Montana 
BuTTe MONT E. Granite St. Parglitghinery Co. 
ANCISCO, 2 oe Perko La 3 Lacy Oo. 
CHARLOTTE, N N.C. 36 Col orl 


&, Leagan 
Barta ree seek | I, ch Co 


CHA OOGA, TENN. lames & Co, 








wE BUILD 


FIVE (5) SIZES UNIVERSAL MILLING MACHINES. 


No. 0, No. {, No. 2, No. 3 and No. 4. 


No. 1 and No. 2 Ready for Immediate Delivery. 


GIVE US A CALL AND WE CAN SATISFY YOU. 








Send for Descriptive Circular on Universal Milling Machines 


THE GARVIN MACHINE CO., 


Office and Works, Laight and Canal Sts., 
NEV TORE. 








REGULTION-DURABITY- “=e ame 
fa00ypSIMPUCTY SELF CONTAINED" 
Str rac som cure wrece sorte wr] 


FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


JARVIS ENGINEERING COMPARY, 


OONTRACTING ENGINEERS for ERECTING OOMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINOGTON & SIMS ENCINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 




















61 Oliver Street, Boston. 


SEND FOR NEW CATALOGUE. 


POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 


Complete Steam Plants for Electric Light and Power. 
Engines, Boilers, Furnaces, crane, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 


reference to the HicHEst CIENCY. 
Our Extended Experience ee us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 


CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WW7IL.LIAMS & POTTER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 

















FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS. 


CHARACTERISTICS: 

Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
Large Friction Surfaces Prevent Undue Wear. Disengagement 
of Clutches is Positive. Pulley Shaft is Automatically Viled. 
They have a Good Record. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities. 


ECLIPSE WIND ENCINE CoO., 


“send for 1889 Catalogue. Beloit, Wis. ] 








{ 














For Electrical ‘Lighting, Electrical Railways and pur- 
poses where perfect.governing is required, it has no equal. 


BALL ENGINE Co., ERIE, PA. 





New Tangye Buckeye Automatic Cut-off Engines. 


25 to {1,000 H. P. 
A 7 are the combined result of long ex- 
me th 













In Use, Over 2,500. 


automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
cted for em and continuous duty at medium 

or high rotative speeds. Highest attainable Economy 
oe Consumption and Superior regulation guar- 
get cttaland Autom satenets Cat-off Engines 12 to 200 

z P. Sto ante & Specialty. Illustrated 
Circulars, » it ho -y = 4 to practical Steam 
Engine Construction and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio. 









AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
W. W. BOBINGON, 154 Washington St., Chicago, Ill. ROBINSON & CARY, St. Paul, Minn. 


) NEW ENGLAND 
BUTT CO., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 





TELEPHONE 
ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


Of every Description 
for Silk, Worsted 
and Cotton Braid, 


FINE CASTINGS A 
SPECIALTY 





te 
46x24 DOUBLE BRAIDER. 
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SEELY & TAYLOR M’F°G COoO., 


id a er DT STREET, Cr il'y. 


SOLE AGHNTsS 
— FOR — 


BACKSTROM’S 
Jncandescent |amps. 


LAMPS MADE 
TO FIT ALL SOCKETS. 


J. A. SEELY, President. 
J. A. TAYLOR, Sec’y and Treas. 


WRITE FOR CATALOGUE. 






























THE E.S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcela:n and Glass Insulators 
WIRCS OF ALL KINDS. 

Silk & Cotton Covered #lexible Conducting Cord 

of various sizes for Incandescent Lighting. 
Spikes, Pole Steps, Lag Screws, Drive Screwy. 
Turn Buckles. Ete. 





18 Fulton Street, Brooklyn, E, D. 





H.B.& C. BAXTER, 














ON BEI: BOTRICAL SUBIECTsS For the Electrical Review’s New 
fe BOOKS TOTRIGAL REVIEW Pl UB. c com PARY Sasetague 26 all Electrical and Scien- 
ELECTRICAL ° iT ific Boo 
Park Row. New York. P. 0, Box, 3 4 WA RIT Row, NEV YORE. 








“at _TME INTERIOR ELECTRICAL CONDUIT COMPANY. 1+ 


A New and Improved Method of Fitting Bulldings with Insulated Tube Conduits to receive Wire for any Electrical Svatem. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility. Convenience. 


Samples, Price Lists, Catalogues and Instructions Mailed on Avo 
ADDRESS 























, FHE INTERIOR ELECTRICAL CONDUIT COMPANY. 
-154 and 166 West Twenty-Seventh Street. New York. 
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SAWYER MAN ELECTRIC tf 


Incandescent Lamps and General Electrical Supplies 























“The lamps of the Sawyer-Man pattern in 
use on board (S. S.‘Omaha’) in many in- 
stances have shown a remarkably long life, 
several having a record of from 5,000 to 
7,000 hours each.”’—Extract from Report of 
Commander R. B. Bradford, Inspector of 
Electric Lighting, to the Chief of the 
Bureau of Navigation, Navy Department, for 


1889, page 27. 











GENERAL OFFICES: 
510-534 West 23d St., New York. 








ELECTRICAL REVIEW 





March 22, 1890 








Gentral Electric Gompany 
116 & (18 FRANKLIN ST., CHICAGO. 


FULL STOCK. PRODAAPT SHIPAAENTS. 














We have been busy during the last few weeks in fillimg our new 
store-rooms with a complete stock of everything that goes with the 
construction and maintenance of Electric Light, Electric Railway, Electric 
Bell and Electric Plants of Every Description, and can now confidently 
announce to the trade that our stock of these goods is the largest to be 
found anywhere in the West. 








CATALOGUES FORWARDED ON APPLICATION. 








GIVE US A TRIAL ORDER. 


CENTRAL ELECTRIC CO., 
116 & 118 FRANKLIN STREET, CHICACO. 


SATISFACTION GUARANTEED. 











Seno FoR CaTacocue. @ 


JAMES LEFFEL « Co. 


WATER WHEEL. 
SPRINGFIELD, O.. oR 110 LiBerty ST., N.Y. 









BROWNLEE & CO.) 


DETROIT, MICH., 


DEALERS IN 


Poles, Gross Arms, Pins, Ftc, 





RED PINE OCTAGONAL POLES 


fos electricrailwaysandelectriclighting. Perfectly 
= t. The handsomest, strongest and most 
_ pole in the market. 24 to 34 feet in 


CEDAR TELEGRAPH POLES 


of all sizes always in stock. 


CROSS ARMS AND PINS 


at lowest prices. 








SEND FOR CIRCULARS. 








ON HBI:BCTRICAL SUBIECTsS 
Will be mailed to any address, postaye 
ELECTRICAL REVIEW PUBS. COMPANY, | | | And California Electrical Works, 
k Row, New York, P. 0. Box, 3,329. 


prepaid, oz receipt of price. Address, 











SAN FRANCISCO, CAL. 


UR. GADONER'S DRY BATTERY. 


Acknowledged by ogee te to be the Best Open Circuit Battery in the Market, 
© most durable and convenient for 


Electric Bells, fas Lighting, Felephones, 


Signals, Electric flocks, 
Stationary Batteries for Physicians 
and Many Other ses. 


No Liquid. No Glass. 








HICHEST TESTIMONALS. WRITE FOR CIRCULAR. 


Foley Ba Metre Bocce | SCH OVERLING, 


SOLE AGENT AND MANUFACTURER, 
111 Chambers Street, New York. 





AWARDED THE CRAND PRIZE 


cle CORTE: 


PPBRANCH 
oFrice See 


MANUFACTORIES IN UNITED STATES, SCOTIA 





AT LATE PARIS EXPOSITION. 


> | SPU CTE i) 


ANCE, day ane 


| » Something New! D The most useful 
One, two, three, and patented improve- 
four spindle drills for ment in drillpresses 
light work. for years is applied. 


R 
ee 


| Spindles driven Over 1,000 in use 
' with single, endless Buy the latest and 


| belts. Large drivin best. Special ma- 

pulleys, tighteneran chinery to order. 

|= ber age able speeds pro- Catalogue of fine 
tools free. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 
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EDISON-LALARDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains’ and “Locals,” Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 
































ADDRESS : 


Epison MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, Newry York. 


NATIONAL ELECTRIC MANUFACTURING COMPANY. 


Transformer System of Incandescent Electric Lighting. 

















































OUR APPARATUS TRANSFORMERS 


Highest Fficiency weg DYNAMOS 
MECHANICALLY \ Warranted for Fwo Years 
ib - ss > | " Satisfactory Performance of 


== 


RLECTRICALLY. 3% | 6s \ Apparatus Guaranteed. 
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General Offices and Wor - BAU CLAIRE, Wis., U.S. A. 
AGENTS WANTED FOR EASTERN AND SOUTHERN STATES. CORRESPONDENCE SOLICITED. 

















BAKER BALCH & CO., General Agents, THOS. WOLFE, Southwestern Agent, 


Seattle, Washington. Union Depot Hotel, Kansas City, Mo. 
LITTLE, McDONALD & CO., P. H. POLCLASE, Ceneral Agent, 
141 East Seneca Street, Buffalo, N. Y. 205 North Seventeenth Street, Omaha, Neb. 
L. N. COX, Southeastern Agent, Cc. E. WILSON, Special Agent 


16 Fifth Street, 8. E., Washington, D.;C. 315 N. Ninth Street, St. Louis, Mo. 
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Font Wayne Electric Company, 


FORT WAYNE, IND 
The most carefully worked out and Complete Alornathig System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps,to the mechanical+horse power guaranteed 
E CORRESPONDENCE SOLICITED. 

















OF THE 


AND THE 


” WOOD’ . SYSTEM 
OF ARC LIGHTING. 














woop DYNAMO. 


Main Office and Works, Fort Wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y.City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
Ee. ADAMS SUC’S, CITY OF MEXICO. 


SCHUYLER ARC LIGHTING SYSTEM 
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THE SGHUYLER ELECTRIC G0, "?%ccto"™ 








